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Section I—Varieties of Eye Closure 


Introductory.—Although the eyes can be directed to any point 
in the field of vision, the ocular muscles act under certain well- 
defined limitations. 

In the first place the two eyes must always act together. 

Secondly, so long as the eyes are open, the ocular muscles are ~ 
always in the primary position for fixation. 

Thirdly, no muscle is allowed to act to its full extent. The 
movement of the eye-ball in any direction is always arrested before 
the pupil reaches the eyelid. 

These limitations, necessary for normal vision, are not inherited. 
They are not present in the new born infant. During the first 
few weeks of life each eye can move separately, there is no fixation, 
the eyes can be turned completely under the lids in any direction. 
By the age of about three months co-ordinate movements have 
become the rule rather than the exception, fixation is established, 
and the pupils do not move under the lids when the eyes are open. 
In the course of time the nervous pattern becomes so firmly fixed 
that an adult is usually unable to vary it by any voluntary effort. 
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Now and again exceptions occur, persons who can either move 
one eye in some particular direction whilst the other remains 
stationary, or can, at will, turn up the eyes so that the corneae are 
completely hidden under the upper lids whilst the eyes remain 
open. 

In these persons it may be found that the particular abnormal 
movement was begun in childhood, as was the case in a man whom 
I saw recently. Asa child he had been shown the trick of turning 
up the eyes and had practised it until he could do it quite easily. 
(Fig. 1, a and b.) In all other respects his eye movements were 
normal. 


Fic. 1. 
Voluntary ‘‘turning up’ of eyes in normal man. 
Row A.—Shows normal act of looking up. 


Row B.—Shows the same man “turning up the eyes’’ with open lids, 
a trick learned in childhood. Note the slight lowering of 
the upper lid at the onset of movement. 


(Consecutive cinematograph pictures in each row—ordinary rate. 
Read from left to right.) 


For the efficient working of the visual apparatus close co- 
operation between the movements of the eyes and those of the 
eyelids is essential. This, also, is not present in the new-born, 
and is only acquired with the onset of fixation and co-ordination of 
the eye movements. The lids, during vision, must act bilaterally, 
and in following the elevation and depression of the eyeballs must 
not cover the pupils. The limitations are, however, somewhat less 
than those imposed on the ocular muscles. Thus, most people 
can close one eyelid alone as in ‘‘ winking.’’ It is, however, com- 
paratively rarely that even this action is absolutely unilateral. 

Whilst much has been written on the movements of the eyes 
and of the eyelids in ordinary vision, comparatively little attention 
appears to have been given to the conditions present when the 
lids are closed. It is the purpose of this paper to bring together 
some recorded observations on the subject, together with the 
results of some personal investigations. 
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Acts OF CLOSING AND OPENING THE EYES 





The Varieties of Closure of the Eyelids 


The eyelids are completely closed throughout sleep and at 
frequent intervals when awake. 

Whilst the act is mechanically always the same, yet its special 
purpose, the circumstances giving rise to it, and the nervous 
mechanisms involved, differ widely on different occasions. 

It is possible to distinguish at least three kinds of eye closure, 
which for purposes of description may be called :— 













I. Blinking. ) ; 
II. Closures of rest { nee) 
III. Winking. (Unilateral.) 






N.B.—In all of these closure is complete. Partial closure, as 
when depressing the eyeball will not be considered. 









I. BLINKING. 





This is the term in general use at the present time for that form 
of closure of the eyelids which occurs at frequent intervals whilst 
awake. It is involuntary, and usually of brief duration. The 
time during which the pupils are covered has been variously 
estimated at from 0-13 to 0-2 seconds. (Garten.! V. Gilse.?) 

As this is less than the duration of the retinal after-image vision 
is not interrupted and as a rule the individual is unaware of the act. 

Blinking occurs under a variety of circumstances and may be 
sub-divided into two kinds :— 


A. Of reflex origin. 
B. Of uncertain origin. 














A. BLINKING OF REFLEX ORIGIN. 





This occurs in three forms, each of which differs in certain 
respects from the other two. Rademaker and Garcin® have 
recently gone into this subject at some length and the following 
account is largely based on their observations. They use the 
following names for the three varieties : 









(1) The corneal reflex. 
(2) The dazzle reflex. 
(3) The menace reflex. 
(1) In this, the tactile group, the term corneal is used not 
because stimulation of the cornea is the only way of calling it forth, 
but because this is the place at which the threshold is lowest. The 


term is meant to cover all acts of blinking due to contact on or 
about the eye. 
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(2) The term ‘‘dazzle reflex’ explains itself. Sudden exposure 
to a marked increase of light is the stimulus. 

(3) The ‘* menace reflex ’’ (réflexe de clignement 4 la ménace) 
is not due either to contact or to excessive light. It is produced by 
an unexpected and threatening object suddenly coming into. the 
near field of vision. 

In the ‘‘corneal reflex ’’ (1), the centripetal path is the fifth 
nerve, the centrifugal the seventh. The centre is subcortical. It 
persists in the experimental thalamus animal. That it has 
connections with the cortex in man is shewn by the pain that is 
felt on touching the cornea, and the strong spasm of the lids which 
occurs when such pain is produced. It is also said that it may be 
lost in man in cortical lesions of the Rolandic area, 

In the other two reflexes the fifth nerve takes no part, the centri- 
petal path in each being the optic. Of these the ‘‘ dazzle reflex ’’ 
(2) appears to be subcortical via the optic nerve, with the anterior 
corpora quadrigemina as centre; the outgoing path being the 
association fibres to the facial nucleus, 

According to Rademaker and Garcin‘ it may be lost in certain 
mesencephalic lesions which give no other external signs. 

The ‘‘ menace reflex ’’ (3) is cortical and requires the presence 
not only of the occipital lobe, but of its connection with the 
Rolandic area. ‘This reflex may be lost when the ‘‘ corneal ”’ and 
‘* dazzle ’’ reflexes persist. 

Rademaker and Garcin‘ refer to seven cases of organic cerebral 
lesions in which this reflex was lost in the temporal field of the 
opposite eye, though there was no hemianopsia. 

By closing the lids, a dual purpose is served. The exposed 
surface of the eyes acquires a protective cover similar to that over 
the body elsewhere, and the deeper seated retina a screen which 
interrupts rays of harmful intensity. - 

On the other hand, if it interrupts vision, it removes for the 
time the most important means of protection which the organism 
as a whole has against approaching danger. 

Thus for instance, the ‘menace’ reflex in its most localised form 
is the mere momentary closure of the lid when a moving object 
passes near to the eye. On the other hand, if the unexpected 
object creates alarm, the protective reaction called forth is much 
wider than the mere blinking reflex. 

In these three kinds of reflex blinking the closure of the lids is 
usually of minimum force and brief duration, so as not to interrupt 
vision. If the stimulus is noxious, such as an intense light or 
‘a piece of grit in the eye,’ local danger is paramount, and the 
orbicular muscles are forcibly contracted. This tight closure of 
the eyelids continues, or is repeated at frequent intervals until the 
noxious stimulus has been removed. 
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B. BLINKING OF UNCERTAIN ORIGIN. 


This is the common form of blinking which occurs at frequent 
intervals during waking hours without the intervention of any 
obvious stimulus of touch, dazzle or menace. Various views as 
to its nature have from time to time been brought forward. It has 
been suggested that it has some mechanical effect in directing the 
flow of lacrymal secretion towards the tear duct. This view is 
no longer generally accepted. Another is that it regulates and 
equalises the state of moisture of the surface of the eye, and that 
any change in this respect calls forth the ordinary corneal reflex. 
A third is that it is the response to external stimuli such as slight 
changes of temperature in the surrounding air, minute particles, 
smoke etc., insufficient to give rise to conscious sensations, but 
enough to set up a reflex when coming in contact with the highly 
sensitive corneal surface. 

Although the two latter from time to time give rise to reflex 
blinking, yet there is no doubt that, beside and apart from these, 
there are frequent acts of blinking which occur without any exter- 
nal stimulus. This variety has recently been investigated by 
Ponder and Kennedy.5 From experimental observations on a 
large number of normal persons they conclude that each indi- 
vidual blinks with a frequency which represents his individual 
blinking rate, and that, provided external and internal conditions 
are the same, this rate is practically constant. If however, con- 
ditions are altered, particularly if there is any cause of excitement, 
the rate may increase considerably. If an irritant such as tobacco 
smoke is present the ordinary rate is increased, so long as the 
sensory surface of the cornea is intact. If the surface of the eye 
is, however, made completely anaesthetic by cocaine, blinking 
still continues at its normal rate for the individual, but is now not 
increased by such an irritant as tobacco smoke. 

Their experiments also discount the view mentioned above that 
one of the objects of frequent blinking is to lubricate the cornea 
and prevent undue dryness. They find that in the same person it 
occurs at the same rate whether in the dry open air or in the moist 
atmosphere of a Turkish bath. As confirmatory of this one may 
add that the delicate infantile cornea does not get dry although 
regular blinking does not occur during the first few months of 
life, nor does the cornea of the post-encephalitic Parkinsonian, in 
many of whom the rate of blinking is extremely slow. 

Ponder and Kennedy further point out that in persons com- 
pletely blind from double optic atrophy or other causes, there is a 
similar regular constant individual rate of blinking. 

Their experiments thus show that in addition to reflex blinks 
arising as occasion requires, there’ is also a form of blinking 
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which is not produced ordinarily by sensory stimuli either from 
the fifth or the second nerves. The question then arises, if the 
bulk of our daily acts of blinking are not of reflex origin, and not 
in order to keep the surface of the cornea moist and warm, what is 
their object ? 

Two possible explanations suggest themselves; one is the pro- 
vision of a momentary rest for the retina, the other a momentary 
rest for the eye muscles. Against each of these Ponder and 
Kennedy bring the following objections :— 

Blinking of a similar kind is found in congenitally blind 
persons. Further, if resting the retina is the object, it is difficult 
to see why the rate of blinking should be increased, as it un- 
doubtedly is, by excitement. The question of a rest for the eye 
muscles will. be considered later, in connection with the eye 
movements on closure. 

For the present the actual cause and purpose of this form of 
blinking must remain unexplained. Ponder and Kennedy con- 
clude from their experiments that it is of central origin. 


II. Eye CLosure oF Rest. 


This group differs from the preceding in two important features. 
In the first place, closure lasts long enough to interrupt the vision. 
Secondly, the act is not of reflex origin. 

Although the familiar closure of the eyes during sleep is the 
most important of this group, yet there are other acts of closure 
which, although not acts of sleep may suitably be considered 
with it. 

All have in common that they are associated with rest rather 
than with activity and of sufficient duration to ensure a temporary 
rest at any rate from the effects of visual stimuli. 

For purposes of description they may be divided into :— 


A. Those connected with sleep. 
B. Those not connected with sleep. 


A. Eye CLOSURE CONNECTED WITH SLEEP. 


(1). Involuntary closure of the lids as an actual part of the 
phenomena of sleep. The eyelids close with the oncoming of 
sleep whether we will or no. If the occasion is suitable, and sleep 
is welcome there is no attempt to open them. Full sleep develops 
at a rate which varies in different persons and according to 
circumstances. 

If however, time and place are unsuitable, and the onset of 
sleep is anything but desirable, the lids can be, and are at once 
reopened. This however, becomes more and more difficult as 
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closure recurs and eventually a powerful effort is necessary to 
prevent falling asleep. 

This is merely a part of the widespread motor phenomena of 
sleep. 

It is not a simple relaxation of the muscles which keep the eyes 
open, but a tonic stimulation of the orbicularis, together with an 
inhibition of the levator palpebrae, the converse of what exists 
during most of the waking hours. Although with the closure of 
the eyelids at the onset of sleep the receptor for the ‘dazzle’ and 
‘menace’ blinking reflexes is put out of action, yet it is not so with 
the so-called ‘‘ corneal ’’ reflex. 

As was mentioned above, its receptor is much wider than the 
cornea and includes the surface of the skin in the immediate 
neighbourhood of the eyes. Until the deeper stage of sleep is 
reached, this protective reflex persists, as is shown by a tightening 
of the orbicularis if one attempts to raise the eyelid, or even 
touches it. In this respect, the reaction resembles that produced 
by a noxious stimulus during full consciousness. In deep sleep, 
this variety also of blinking reflex is lost, so that the lids can be 
raised with little or no resistance, and only shut again very 
gradually. 

In deeper stages of unconsciousness, such as deep anaesthesia, 
or coma from other causes, the eyelids may be open. 

The three chief purposes for which the eyes are closed during 
sleep are :— 

(1) To protect the ocular apparatus as a whole from external 
injury and 

(2) To allow the ocular muscles a period of rest. 

(3) To shut out light stimuli. 


(1) With the onset of sleep, visual stimuli no longer give rise 
to clear visual images, so that such protective reflex blinking as 
has the optic nerve for its centripetal path is no longer capable of 
affording complete protection. Directly this stage of semi- 
consciousness is reached, the eyelids droop and close, whether it 
is day or night, whether amidst quiet or noise. That this is 
inherited and not acquired is shown by its occurrence in the new- 
born infant and the congenitally blind. 

(2) The second object, namely to allow the ocular muscles a 
period of rest, will form the subject of a succeeding section. 

To sum up:— 

That form of closure of the eyelids which accompanies the onset 
of sleep is an inherited, automatic act, which takes place when 
cortical inhibition reaches a certain degree, and serves the purpose 
of protecting the eyes from injury and allowing the ocular muscles 
to rest. 
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(ii). Voluntary closure of the lids in preparation for sleep. 
This is quite distinct from the preceding. Most people on lying 
down in bed close their eyes preparatory to sleep, although the 
room is dark and there are no moving objects to stimulate vision. 

It is but one item in what Charters Symonds® has called ‘‘ the . 
ritual ’’ of going to sleep. When sleep is desired under unusual 
circumstances, as in the daytime, shutting the eyes is one of the 
few available items of ‘the ritual,’ and has the added advantage 
of shutting out visual stimuli. Sleep may not follow the act for 
a considerable time, if at all. This form of closure of the eyes is 


thus not an actual part of sleep. 


B. Eye CLosure or Rest Not CONNECTED WITH SLEEP. 


The eyes may be closed voluntarily at any time during waking 
hours, and for any length of time, without any intention or desire 
to go to sleep. It is not necessary to discuss this form of closure 
further. 

There is, however, in some persons, an involuntary closure of 
the eyes of sufficient duration to interrupt vision, which occurs 
when in deep thought, or in trying to recall something from 
memory. 

As in the case of reflex blinking—the voluntary closure of rest 
not connected with sleep may be forcible. The lids may, at will, 
be so tightly screwed up that it is impossible for an outsider to 


force them open. 


III. Unmaterat CLosure. (WINKING.) 


In each of the above described varieties of closure the act is 
bilateral. Both lids act simultaneously and similarly. It is, 
however, possible to close only one eye at a time. This has no 
relation to sleep. 

In this, the behaviour of the eyeballs is quite different from that 
which occurs when the two eyes are closed together. As this 
raises some particularly interesting points, it will be considered 


in detail later. 
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Section II—Sleep 


The Position and Movements of the Eyes in Sleep 


In considering the behaviour of the eyes when the eyelids are 
closed it is convenient in the first place to deal with that form of 
closure of rest which is part of normal sleep. (II A (i). in 
preceding section). ; 

It has long been known that during sleep the position of the eyes 
under the closed lids, differs from that present when the lids are 
open. . 

More than a century ago Sir Charles Bell dealt with this and as 
the conclusions he then reached formed the basis of medical 
opinion during the next fifty years, and in certain particulars 
continue to do so to-day, it is desirable to consider them in some 
detail. 

In a communication which he made to the Royal Society in 1823" 
there occur the following statements :— 

(Page 177) On the Two Conditions of the Eye, its State of 
Rest and of Activity. 

‘‘ The eye is subject to two conditions, a state of rest with entire 

oblivion of sensation, and a state of watchfulness during which 
both the optic nerve and the nerve of voluntary motion are in 
activity. When the eye is at rest, as in sleep, or even when the 
eyelids are shut, the sensation on the retina being then neglected 
the voluntary muscles resign their office and the involuntary 
muscles draw the pupil under the upper lid. This is the condition 
of the organ during perfect repose.” 
_ “Tf it be further asked why does the eye roll upwards and 
inwards, we have to recollect that this is the natural condition of 
the eye, its position when the eyelids are shut and the light 
excluded, and the recti at rest and the obliqui balanced.” 

Again, in his book ‘‘ On the Nervous System of the Human 
Body,”’ published in 1830, he writes (p. 166) ‘‘ During sleep . . . 
the pupils of the eye are elevated. If we open the eyelids of a 
person during sleep or insensibility, the pupils will be found 
elevated.’’ 

It will be noticed that in one place this is said to be the ‘* natural 
condition of the eyes . . . when the eyelids are shut and the light 
excluded,’’ 

During the next half century various views were expressed by 
different observers as to the exact position of the eyes in sleep. 
Whilst it was generally agreed that they are turned up, some 
found them ‘‘ up and divergent,” others ‘‘ up and convergent.” 
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In 1877 two physiologists, Raehlmann and Witkowski? published 
the results of a systematic examination of the position of the eyes 
in persons asleep and found that ‘‘ When the lids are raised one 
can at once note the position of the eyeballs and convince oneself 
that they may occupy any possible position. They may be 
divergent, or convergent; there may be a difference in the hori- 
zontal level of the two eyes, and finally, the lines of vision are 
often directed parallel to each other.” 

Although their work was referred to in Schafer’s Text Book of 
Physiology in 1898° it does not seem to have received quite the 
attention which it deserves. A notable exception is to be found in 
Starling’s Physiology‘ in which it is stated ‘‘ There is irrefutable 
evidence that the eyes may occupy any position in sleep.” 

Professor Hartridge, who was responsible for the chapter on 
vision, in a personal communication, says that this statement was 
based partly on observations of his own which, however, he did 
not publish at the time because he found that his results had been 
so fully anticipated by Raehlmann and Witkowski’s work twenty 
years earlier. 

My interest in this question arose in connection with the 
so-called ‘ Oculo-gyric attacks’ of chronic epidemic encephalitis, 
in which the eyes usually turn upwards. Being at the time una- 
ware of RaehImann and Witkowski’s findings of half a century 
ago, I arranged for a series of observations on sleeping persons to 
be carried out in order to ascertain how far Bell’s statements were 
correct as to the position of the eyes in sleep. For these observa- 
tions, begun in 1929, I have to thank various resident medical 
officers and others. The method was as follows :— 


On making night visits to the wards each eyelid of the sleeper 
was in turn gently raised and the position of the eyeball noted. 
All the visits were made between about 10 p.m. and 1 a.m. If 
there was any question of the person not being in deep sleep at 
the time, or of waking quickly, this was noted and the observation 
was not included in the series. The observers were asked to note 
whether the eyes were directed upwards, forwards, downwards or 
to the side. Asthe observations were made at different institutions 
by different persons the decisions as to whether a midway position 
between any of these should be put in one or other group, neces- 
sarily varied. The figures must therefore only be taken as giving 
a rough estimate. Even thus, however, they bring out some 
interesting points. In the first place thev confirm the observations 
of Raehlmann and Witkowski that the eves may be in any 
position during deep sleep. The following results were obtained. 
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TABLE | 






Position of eyes in deep sleep in persons of various ages, 


above one year old. 










Total cases examined - - - - - 234 
(Males 145, Females 89) 
Eyes up - - - - 99 or 42. per cent. 
Horizontal - - - 104 or 44_ per cent. 
To one side - - - 21 or 8'5 per cent. 
Down .- . - - 10 or 5°5 per cent. 








234 







100 






Most of these 234 persons were adults, only about 40 of them 
being below 20 years of age and only very few below ten years of 
age. None was below one year old. 

In order to compare results in children only with these figures 
at all ages a series of observations was made by the then resident 
medical officer, (Dr. Colver) at the Sheffield Hospital for Sick 
Children. With the experience in the previous observations as to 
the difficulty of classifying lateral positions, it was arranged that 
in this series the three horizontal planes should alone be estimated, 
i.c., up, horizontal and down, any lateral position being grouped 
in one of these according to its level. 















TABLE II 






Position of eyes in deep sleep in children between the 






ages of six months and 13 years. 















Total cases examined - : - - - 40 
(Boys 18, Girls 22 
Eyes up - - - : 23 or 57°5 per cent. 
Horizontal - > 17 or 42°5 per cent. 
Down - - - 0 0 








40 100 


N.B.—In two of these cases the levels of the two eyes differed, 
one being above, the other on the horizontal level. It is interesting 
to note that in none of these cases were the eyes turned down when 
first examined. These observations will be dealt with again later. 

In order to see how far loss of sight might affect the position of 
the eyes in sleep a series of observations was made on blind child- 
ren at the Sheffield Royal Blind Institution. For this thanks are 
due to the kindness of the Superintendent who carried them out. 
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TABLE III 

Position of eyes in deep sleep in blind children from 
6 to 14 years of age. 

Number of cases observed” - - 
(Males 9, Females 6) 
Eyes up - - - : 3 or 20 ‘per cent. 
Horizontal’ - - - 7 or 46°5 per cent. 
To one side - - - l or 65 per cent. 
Down ~- - 4 or 27 _ per cent. 


: - 15 


15 100 


Six of these children are congenitally blind, in these they were 
up in one, forwards in four and down in one. Four are totally 
blind but were not so at birth, in none of these were the eyes up, 
but forwards in one, down in three. The remaining five children 
are not totally but almost blind. Though the numbers are too 
small to generalise upon still it is of interest to note the relative 
infrequency of the upward position, and the number of cases in 
which they were turned down. 

It is, however, of particular interest that in only one of the four 
congenitally blind cases were the eyes turned upwards. As in 
these four children the opportunity of adjusting the eyes for 
binocular vision had never occurred, it seemed desirable to ascer- 
tain the position of the eyes during deep sleep at an age before 
binocular vision has been acquired. Thanks to the valuable 
assistance of the Maternity Sister at the Jessop Hospital for 
Women, this has been done. In six infants born in the depart- 
ment, daily records have been obtained of the position of the eyes 
when in deep sleep during the first ten days of life. These records 
differ somewhat from those of all the preceding series, which are 
single observations on each individual, whereas in the new-born 
they are successive daily observations for ten days. Another 
reason for presenting this record in the new-born somewhat differ- 
ently from the rest is that in so many of the observations the two 
eyes during sleep were not symmetrically placed, as they usually 
are in adults. This ‘‘ skew deviation ”’ as it may be termed, was 
present in about one quarter of the observations. If one omits 
these as impossible to classify under any one of the four heads the 
results are as follows :— 


TABLE IV 
Total observations in six newborn infants during first 
ten days of life. 


Eyes symmetrically placed - - 41 
Skew - - 3 . 14 


55 
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TABLE V 
Of the 41 symmetrical— 







Eyes up - - - - 0 0 
Horizontal  - - - 40 or 97°5 per cent. 
Down - - - - 1 or 2°5 per cent. 









41 100 


The complete absence of the upward symmetrical position of the 
eyes in sleep before the advent of binocular vision is noteworthy. 

In order to bring in the considerable percentage of observations 
in which the eyes were not symmetrical, the observations may be 
expressed in terms of the two eyes. The results are shown in the 
following table. The position of each eye is recorded as Upwards 
(U), Forwards* (F), Lateral (L), or Downwards (D). In the Table 
the letters in brackets are used—the first being the position of the 
Right eye, the second that of the Left. 


TABLE VI 
Position of eyes in sleep. 




















No. Name | Sex} Days 
| | 




































| ‘Bie 2nd | 3rd | 4th | Sth | 6th | 7th | 8th | 9th | 10th | Lith 
1 | Hum. |m] — | pF | FF | FD | FF | rp | FF | DD | FD | FF | DF 
2] Hud. |M| — | FF | LU | DF | FF | FF | FF | FF | FF | DF | FF 
3 1Smi. |M| — | FF | FF | FF | FL | FF | FF | FF | FF | FF | FF 
4 | cre Fe —: | FP | FL | FF | FF | FF | FF | FF | FF | FL | FF 
s|ash. | F| FF | LF | LF | FF | FF | FF | FF | FF | FF | FF | — 
6 Ril. | F| FF | FL | FF | FF re | — | son 4 we sy ee 























If the position of each eye is taken as a separate observation as 
regards its position in deep sleep, the following is found :— 
TABLE VII 


110 observations on the position of one eye during the 
first ten days of life. 











Eye up . - . - 1 (09 per cent.) 
Horizontal - - - 93 (84'5 per cent.) 
To one side - : : 9 (8°0 per cent.) 
Downwards - < - 7 (66 per cent.) 














110 100 per cent. 















*** Forwards”’ in the tables = horizontal elsewhere in the text. 


Tue British JOURNAL OF OPHTHALMOLOGY 


Variations in Position of Eyes during Sleep 
at Different Observations 


The position of the eyes may vary in the same individual in 
different ‘sleeps.’ In a certain number of the adults examined the 
position of the eyes was observed on two or three separate 
occasions. In some there was no change. Thus in one of the 
women in whom the eyes were turned down—they were examined 
on three separate nights—they were down each time. In others 
the position differed on different nights. In two they were up 
twice and horizontal once. In one they were down the first night 
and up the next. 

The following were the findings in some of the cases in which 
observations were made as to the position of the eyes in sleep, on 
more than one night :— 


TABLE VIII 





lst Time 





S. Y. M. H. 
Up Forwards 


Up Up Forwards 


Forwards Forwards _ 


Forwards _ 
Up _ 
Up Forwards 


Forwards 


Forwards 


Forwards Forwards 


Up Forwards 


H. I. 
E. L. 
$:3. 
F. W. 
J. H. 
Cs, 
J. A. 
C. H. 
E.S 


Down Up 


T.E. W 


mE: 
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ta: Be 
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Forwards 
Up 
Down 


Convergent 
Forwards 


Down 








S.R. B.C. 
Convergent 
Down 


Up 


Forwards 
Divergent 


Down 














C.G.H. 
Forwards 


Forwards 





Forwards 
Forwards 





Forwards 


Forwards 
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Children’s Hospital 


Fourteen children were examined more than once. Of these 
seven were in the same position each time (in two this was so on 
three occasions) whilst in seven the position varied. 


Summary 


(1) There is no one position which can be called the natural 
position of the eyes in sleep. 

(2) Once binocular vision has been acquired the position of the 
eyes in sleep is usually either horizontal or upwards, in about 
equal proportions. They are usually symmetrical—in the sense 
that they may be convergent, divergent or both to one side. In 
a small percentage of persons the eyes may be down. 

(3) Before binocular vision is established, the eyes are to a pre- 
ponderant extent horizontal, and usually symmetrical, but a 
complete ‘skew’ deviation is not uncommon and may be in any 
direction. 


(4) The position of the eyes may or may not differ in the same 
person in different sleeps. 


Movements of Eyes during Sleep 


Raehlmann and Witkowski® whose observations on the position 


of the eyes are thus fully confirmed by our cases, also found that 
when the eyelids of the sleeper were held open for some little time, 
movements of-the eyeball would occasionally take place. In our 
earlier series of observations this particular point as to movement 
was not looked for, but in the series of observations on children 
under three years of age and in the new-born infants, the presence 
of movements was noted in every case. 


Movements of Eyeballs in Sleep in Forty Normal 
Children, aged 6 months to 13 years 


These were present in 13 cases (37-5 per cent.). Sometimes the 
movement was in one eye only, usually a slight horizontal 
excursion either remaining in the new or returning to the former 
position. More often the movements were conjugate. In eight 
of these thirteen children observations were made on more than 
one night, in two of them movements occurred both nights and in 
one, on two nights out of three. In one of these on both occasions 
the movements were particularly marked and continued so long as 
the lid was kept open. In two or three others they were consider- 
able, whilst in the remainder they were only slight. 
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Movements of Eyes during Sleep in Six New-born Infants 
(1st to 10th day of life) 


In this group movement was present in 30 of the 55 observations 
(54-5 per cent.). On’15 occasions it was in one eye only and in 15 
in both eyes. Here also as in the older children it was found more 
constant in some cases than in others. 

Botheyes One eye 
Case 2—10 observations 
Case 1—10 
Case 4—-10 
Case 5—10 
Case 6— 9 
Case 3—10 


15 15 30 


These findings are in full accord with those of Raelhmann and 
Witkowski, who call attention to the peculiar character of these 
movements, differing entirely both in rate and excursion from the 
ordinary eye movements when awake, and unlike the spasmodic 
movements sometimes seen in nervous disorders. 

The movements during sleep are usually slow, smooth and un- 
interrupted, so as to appear purposeless, and though occasionally 
what appear to be co-ordinated movements occur, inco-ordinated 
are the more common. Also, as has been shown particularly in 
the new-born, the movement may be limited to one eye at a time. 

Raehlmann and Witkowski® discuss whether these are of reflex 
or central origin. As against the former they refer to the fact that 
in certain persons with thin lids similar movements can be seen 
in sleep when the lids are closed, also in children with half-open 
lids. 

In this connection it will be shown Jater that in a certain small 
number of normal persons when awake similar slow movements 
of the eyes occur when the eyes are shut. (Fig. 2.) 


Summary 


Movements of the eyes may occur during deep sleep. They are 
usually slow and inco-ordinate. They appear to be more common 
in some individuals than others. They may occur at all ages and 
are not uncommon during the first ten days of life. 


REFERENCES 


Bell, Sir Charles.—Philosophical Transactions of the Royal Society of London, 
1823. 

Raehlmann and Witkowski.—Arch. f. Anat. u. Physiol., p. 455, 1877. 

Schaefer.—Text Book of Physiology, Vol. II, p. 1132, 1898. 

Starling.— Principles of Physiology, Third Edition, p. 508. 

Raehlmann and Witkowski.—Loc. cit. 

Raehimann and Witkowski.—Loc. cit. 





ACTS OF CLOSING AND OPENING THE EYES 


Section III 


Behaviour of the Eyeballs during and after 
Closure of the Lids 


The position taken up by the eyes when the lids are closed 
during deep sleep may be called for convenience ‘‘ the position of 
rest’’ for that particular individual. 

The question then arises; Is sleep necessary in order to bring 
about this ‘‘ position of rest,’’ or is it merely due to the act of 
closing the lids, whether awake or asleep? __ 

To a certain extent the answer to this has been long known. 
Bell, a century ago, stated that the upward position is not only 
‘‘ natural ’’ in sleep, but even when the ‘ eyes are shut and the 
light excluded.’’ Indeed, the movement of the eyeball on the 
affected side seen in a case of facial palsy when shutting the eyes, 
which he first described, is known particularly in foreign countries, 
as ‘‘ Bell’s phenomenon.”’ 

Except for the definitions of it found in text books and a few 
scattered records of cases presenting certain abnormalities, little 
has been added to Bell’s observation, and the information on this 
point remains as scanty and incomplete as was that shown in the 
previous section as regards the position of the eyes in sleep. 

The definition of Bell’s phenomenon, given by Fuchs! is, ‘‘An 
outward and upward rolling of the eyeball on the attempt to close 
the eye; it occurs on the affected side in peripheral facial 
paralysis.”’ 

Oppenheim? describes it thus :—‘‘ On attempting to close the 
eyes, the upper evelid sinks back through contraction of the 
levator palpebrae superioris, and the eyeball hastens upwards 
and usually outwards, until the cornea is covered.”’ 

Weiss? writes, ‘‘ The orbicularis relaxes, the bulb is first turned 
upwards and inwards, then upwards and outwards, so that in this 
way the cornea lies under the upper lid. This, which takes place 
in any lengthy closure of the eyes, is known as Bell’s 
phenomenon! ” 

These three definitions are probably based chiefly if not solely 
upon cases of facial palsy, and the fact that between them there 
are discrepancies indicates that even in the very small percentage 
of persons who suffer from this the differences in the ‘‘ positions of 
rest’? are considerable. Indeed, occasional cases of facial palsy 
with ‘‘ an inverted Bell’s phenomenon ”’ have been recorded. 
These will be referred to in detail later. 

In order to get a satisfactory answer to the question given 
above, it is necessary to know what happens to the normal eyes 
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when the lids are shut. When a person suffers from facial palsy, 
there is no reason to suppose that the eye on the uncovered side 
behaves in any way differently from what it is accustomed to do 
under normal conditions, so that ‘‘ Bell’s phenomenon ”’ appears 
to be nothing more than the physiological ‘‘ position of rest ’’ of 
the eyes in the particular individual. 

In this section an attempt is made to answer this question. 

The material upon which the following conclusions have been 
based has been obtained from three sources :— 

(1) Such cases of unilateral and bilateral facial palsy (Bell’s 
type) as have from time to time presented themselves. 

(2) A very few persons with unusually transparent eyelids. 

(3) Systematic observation of normal persons, by holding up 
one eyelid during the act of closing and opening the eyes. 

Each of these three sources of information has certain advan- 
tages and certain disadvantages. Qualitatively, the first two have 
the advantage, in that in neither of them is there any artificial 
interference with the physiological process. 

Such cases are, however, too few to enable general conclusions 
to be drawn. 

The third source, although involving interference with a normal 
process, is quantitatively unlimited. It is chiefly from this that 


the following results have been obtained. At the same time, the 
value of information from cases of Bell’s palsy must not be 


underestimated. 
The findings from all these three sources have been identical, 


and, providing due precautions are taken, the artificial interference 
necessary in the third method does not make any appreciable 
difference in the result. 

This has been confirmed by cinematograph pictures from each 


source. 


Changes in Position of Eyes in Voluntary Closure 


of Lids. Details of Method 


The method of preventing the closure of one eye which has 
been used in the following investigations of normal persons is 
carried out as follows :— 

The observer, resting one hand on the forehead, presses the 
forefinger lightly but firmly on one upper lid-so as to fix it and 
then asks the person under observation to ‘‘ shut his eyes.’’ The 
extent and direction of movement of the uncovered eyeball is 
noted, together with the position ultimately reached. The eyelid 
is held up for a shorter or longer time and any further movement 
of the eyeball noted. The person is then told to ‘‘ open the eyes ”’ 
again. The same process is repeated with the other eye. 
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If there is any doubt about the result, a useful means of con- 
firming the observation is to ask the person to close his eyes as 
before, without touching him at all. When the eyes are thus 
lightly closed, one lid is quickly lifted up and it is easy to see 
whether the eyeball is in the same position as it was. in the previous 
experiment. If so, it is probable that this is the normal physio- 
logical ‘‘ position of rest.’’ If the two positions are different, 
further examination is necessary to see which, if either of the two 
is ‘‘ the natural ’’ position. 

Although this seems a simple and easy matter, yet some care 
and patience are often necessary if a satisfactory result is to be 
obtained. The chief difficulties are as follows :— 

(1) General nervousness. Whilst in many persons the ob- 
servations can be carried out with the greatest ease, at any time, 
and amidst any surroundings, in others the fact that the eyes are 
under observation interferes with the normal physiological act. 
In such nervous people, the absence of other onlookers and the 
carrying out of the test not as something special, but merely as 
part of a routine examination, preferably with the person laid down 
on a couch usually proves sufficient. 

(2) Local hypersensitiveness. Some persons are exceptionally 
sensitive to being touched in the neighbourhood of the eyes. 
Their tactile (corneal) reflex is particularly sensitive. As a rule 
this also can be overcome with a little assurance and gentle 
handling. 

(3) Physical difficulties. Real difficulty arises in some persons 
owing to the contour of the orbit in relation to the eyes. This may 
be such that it is difficult to prevent the descent of the upper eyelid 
by ordinary digital pressure. 

Another source of difficulty, which is more common than one 
would expect, arises in persons who, when closing the eyes, 
habitually raise the lower eyelid more than usual. In a few cases 
the lower lid may come up half-way over the eye. This difficulty 
may be met by resisting the lower lid also. 

In general however, each and all of these difficulties can be 
overcome, especially if it is made clear to the person that what is 
wanted is a quiet shutting of the eyes “‘ as in trying to go to sleep.”’ 

One other point must be borne in mind. Some people, when 
one upper eyelid is resisted and they are asked to “‘ shut the eyes ”” 
merely close the opposite (free) eye. In other words they ‘' wink.” 
This, as will be shown in a later section, is quite a different act, 
with different neuro-muscular associations, in which the ocular 
muscles take no part. 

The following observations of the movements of the eyeballs 
during and after closure of the lids were begun in November, 1931. 


Since then, altogether, 1250 normal persons have been examined 
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by the method described above, together with such few cases of 
facial palsy or persons with very transparent lids as have been 
available. 

Most of the 1250 persons examined were adults, only a very 
few children, the youngest being 13 years old. 

Many were in normal health, others had presented themselves 
for some illness, but in none was this due to organic nervous 
disease. 

It soon became evident that as in sleep, the position which the 
eyes assume on closing the lids whilst awake, differs widely in 
different persons. 

Whilst in most the eyes go upwards, either vertically or 
obliquely, yet the amount of upward movement varies in different 
persons, and in quite a considerable number there is no upward 
movement at all. It was at first suspected that these last named 
persons were not actually ‘‘ shutting the eyes,’’ but shutting the 
‘* free eye ’’ only (winking) when, as will be shown later, the 
eyeball does not move. This, however, was disproved, not only by 
the confirmatory method described above of opening one lid after 
the eves have been shut without any interference, but also by 
examinations at repeated intervals. 

Still more rarely, the eyes actually turn down under the lower 
lids on closure. 

In the examination of the first 400 cases so many different 

‘ positions of rest ’’ were found, each varying slightly from the 
other that it became necessary to evolve some nimple scheme for 
purposes of classification. 

It was decided to make the degree of movement of the eyes 
upwards from the horizontal plane the basis of the scheme, and to 
leave out of consideration any associated lateral pull. The reasons 
for this will be given later. 

The following scheme was therefore adopted for continuing the 
investigation. 

All cases to be grouped solely according to the extent of upward 
movement of the eye on closure, under the following three 
headings. 


Type 1. Upward movement maximal. 
Type 2. Upward movement medium. 
Type 3. Upward movement absent. 


The amount of lateral pull being now left out of consideration, 
a merely horizontal movement is included in Type 3. Those few 
cases in which the eyes actually ‘‘ go down ”’ are also included in 
Type 3 and will be referred to in detail later. 

This method of classification was not adopted until 400 cases 
had been observed. 
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The results of a further series of 800 consecutive observations 
grouped according to these three types are as follows :— 


No. of cases Percentage 
Typel - - - . - 477 59°6 
Type 2 - . - ‘ : 230 28'8 
Type 3 - - 93 11°6 


Total - 800 100 per cent. 


From these it is seen that in nearly 90 per cent. of normal 
persons Bell's statement that the eyes go upwards is correct, but in 
more than 10 per cent, it is untrue. 

In these they do not rise at all above the horizontal and are 
apparently unable to do so, however powerfully the orbicularis 
contracts. 

There is little or no difference in the two sexes. In women, the 
percentage of Type 1 is rather higher. 


Typel Type2 Type 3 

Per cent. Per cent. Per cent. 
Males. Total cases 537 58°7 28°9 124 
Females. Total cases 263 61°6 28°5 9°9 


Total 800 


It is also of interest to find how constant the proportion of each 
type has been in consecutive hundreds of persons examined from 
day to day as opportunities offered. 

Type 1 Type 2 Type 3 

Per cent. Per cent. Per cent. 
5th hundred - - 52 30 18 
6th hundred - . 62 31 7 
7th hundred - - 60 25 15 
8th hundred . : 59 31 10 
9th hundred - . 66 24 10 
10th hundred - - 60 32 8 
11th hundred - - 61 29 10 
12th hundred - - 57 28 15 

Total 800 


It is difficult at times to draw hard and fast lines between 
adjoining types and different observers may get slightly different 
figures, but as a rule the difference is sufficiently obvious. At any 
rate it is quite certain that in rather more than 10 per cent. of 
normai people the eyes either do not go up at all, or else to such 
a slight extent as to be almost inappreciable, and amongst these 
are a small number in which they normally go down. 
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The following is a more detailed description of the three types : 


Type 1. ‘‘ Maximal upward movement.”’ 


In this type, the movement of the eyeball on eye closure takes 
place with the greatest ease and freedom on gentle eye closure; 
the cornea on the resisted side shoots up so that it gets behind the 
upper lid even when widely held open. It usually remains there, 
immobile, until the signal is given to open the eyes. It is always 
repeated in exactly the same way and there can be no doubt that 
it is a normal physiological process. 

There are several variations. Whilst the movement is often 
sudden, immediate and directly upwards, it may be fairly slow, 
and preceded by a momentary hesitation, or even a slight 
downward movement. 

In some persons both eyes go up straight ; in others the upward 
movement is straight in one eye and oblique in the other. Both 
may diverge in conjugate fashion far to one side or the other, 
under the upper lids, or both may go right up into corresponding 
corners. 

Sometimes the course is curiously circuitous. This may be so 
in each, or only in one eye. 

Thus in one case the eyeball on each side at first moved inwards 
and upwards, then horizontally outwards over the top and became 


stationary outside the middle line, rather lower than the highest 
point of the earlier part of the movement, thus making an arc of 
a circle in the direction of clock hands from 9 to 2 in the left eye 
and anti-clockwise, from 3 to 10 in the right eye. 

These variations do not affect the fact that in Type 1 the eyes go 
so far wpwards that even in the experimentally raised upper lid, 
the pupils are completely covered. ; 


Type 2. Medium upward movement. 


In this group the eye also goes up on closure, but not so far as 
in the previous type. Under the ordinary conditions of the experi- 
ment, it does not go far enough for the pupil to be completely 
covered by the upper lid. If the resistance on the lid is slightly 
relaxed, so that the pupil is now completely covered by the lid, the 
eye usually remains at rest in the same position until the signal for 
opening is given. If however, the lid is kept open too widely, 
the eye, unable to go further up and so satisfy this primary need 
of the act of closure, viz., to cover the pupil, may, after a few 
moment’s hesitation, move quickly to one or other side, or even 
down.* 


*N.B.—It seems probable that this is what happened in Abraham's investiga- 
tions referred to later (p. 284). 
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Type 3. Minimal upward. movement. 


In these there is no perceptible upward movement. When the 
lid is held open more than to the slightest extent, the pupil is not 
covered. When this happens, secondary downward or lateral 
movements readily occur. 

The important fact about these cases of Type 3, is that however 
strongly the orbicularis contracts, the eyes never go up on closure. 
Obviously, the very condition necessary for the observation, 
namely, resisting descent of the upper lid, however slight it 
may be, prevents the pupil from being completely covered and 
therefore the act of closure is physiologically incomplete.* In 
Type 8 it is not an uncommon thing for the eye which cannot move 
up under the upper lid, finding the lid resisted, to take cover 
under the lower lid by moving either straight down or to one side. 

This does not happen always. In some the eye remains 
stationary. 

Besides these two varieties of Type 3 there is a certain small 
number of persons in whom a downward, or lateral-and-downward 
movement appears to be normal for the individual. Such differ 
from those in which it seems to be a more or less artificial effect, 
secondary to the conditions of the experiment, in that in the former 
it occurs immediately, without any precedent immobility, or any 
hesitation, is repeated at each examination, and persists through- 
out the period of eye closure. In one of these cases in which the 
lids were exceptionally transparent, it was possible to see the 
eyeballs lying below the lower lid, when both eyes were fully 
closed without any artificial interference. They were in exactly 
the same position as they occupied during the experimental 
observations. 

The existence of such cases has for long been known to 
ophthalmologists. Wilbrand and Sanger* quote v. Graefe as 
stating that ‘‘ only a small number of people behave in the opposite 
way, that is, the eyeball turns down in shutting the eye.’’ For 
the present these cases will be grouped as Type 3. 

If this observation is correct, that in a certain percentage of 
normal persons, the eye does not move freely upwards on closure 
of the lids (Type 2), and in a still smaller percentage the eyeball 
does not go wp at all or actually comes down (Type 3), it must 
happen that from time to time a Bell’s palsy occurs in such 
individuals. I have met with at least three cases of this kind. 
Two of them probably belonged to Type 2. 

One was a boy with a typical Bell’s palsy on the right side. 
When I saw him the right upper lid had recovered to a certain 





* NoTE—It is in this type of case that extra care must be taken to be sure that 
the person is actually “‘ shutting the eyes'’ and not merely ‘‘closing the opposite 
eye'’ (winking). See later. 
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extent and came down about a third of its full distance. In spite 
of this, on shutting the eyes, the right eye did not go up sufficiently 
to ensure the whole of the pupil being covered and was not 
sustained at that level, but soon dropped so as to uncover the pupil, 
when it was again raised a very little. This constant restlessness 
of the eye is often seen in normal persons belonging to Type 2 
when the upper lid is resisted too much. 

In another case, the woman with Bell’s palsy whose photographs 
are shown in the next section, the restless wandering of the eye on 
the paralysed side during closure suggests that she is, if not Type 
2, at least one of the border-line cases between that and Type 1. 
(Fig. 2.) 

As regards the still smaller group of Type 3, it is evident that for 
a Bell’s palsy to occur in one of them must be comparatively rare. 
Indeed it is so rare that when such a case occurs it is often re- 
corded, and since as a rule such cases easily acquire the habit of 


70 71 72 


Fic. 2. 
Movements of eyeballs during closure. 
Female. Left facial palsy. 
Row A.—Closes the eyes (3, 4)—the left eyeball turns upwards and 
mesially (4 to 7). 4 
Row B.—Right eye remains closed—the left eye still further in mesial 
upper corner (11). In 12 to 16 it moves from the mesial to 
the external upper corner. 
Row C.—From 23'to 28 it moves back to the mesial upper corner. 
Row D.—At 69 it is about centrally placed and the order is given to 
‘‘ open the eyes '’— the left eye begins to descend at 72 and 
this is completed at 73. 
(The pictures are numbered serially from one film. Ordinary rate.) 
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hiding the pupil under the lower lid, they have been spoken of as 
showing ‘‘ an inverted Bell’s phenomenon.” 

In December, 1931 I met with such a case. The patient was a 
middle-aged man who had been suffering from a left facial palsy 
for a week or two. When asked to close his eyes, the left, instead 
of going up, turned down into the extreme nasal corner, so that 
the pupil was completely hidden behind the lower lid. It remained 
there, immobile, until he was told to open the eyes again. At the 
same time, by holding the right lid open and asking him to close 
his eyes, the eye on the normal (right) side was seen to go down 
simultaneously, to the extreme right corner beneath the lower lid. 

That this man belonged to Type 3 was proved later to be correct. 
When the facial palsy had practically recovered it was found that 
the eyes did not move upward at all when the lids were closed. 

As was stated above, similar cases of Bell’s palsy, or other 
defects of the lid, in which the eye turns down instead of up on 
closure have been previously recorded. 

In 1905 Fleischer® reported such a case after injury to the eyelid. 

The patient had lost the right eye from a powder explosion, 
while on the left side, although the eyeball was intact, the edge 
of the upper lid was defective. After a plastic operation the 
closing of the lid was successful though not completely so. The 
eyeball under these conditions moved up and out. Two months 
later the upper lid was thickened by scars. At this time the eye 
turned down when the eyelids were lightly closed, and up on 
strong closure. Two years later a slit remained open in the upper 
lid and every time the lid was closed the eye turned down and in, 
the cornea disappearing almost entirely under the drawn-up lower 
lid. 

In 1925 Kestenbaum‘ reported two cases of what he called an 
inverted Bell’s phenomenon. One of these was due to a cicatricial 
ectropion, the other was a case of Bell’s palsy. 

His observations are particularly relevant. 

He stated that when the cause was removed the eyeballs moved 
in the normal direction on closing the eyes, but if the upper lid 
was considerably lifted the eye rolled downwards (italics are mine) 
not only when the lower lid was also raised but when a card was 
held up near the eye in place of the lower lid. Shading the upper 
part of the cornea with the card turned the phenomenon in its 
right direction once more. When one direction had been estab- 
lished it could only be changed after several experiments. 

In the discussion which followed this communication, Bartels 
referred to a case of inverted Bell’s phenomenon which he had 
shown a few weeks previously due to the loss of an eyelid three 
vears before. 2 

In spite of a very successful operation which enabled the eye to 
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be completely closed, the turning down of the eye on closure had 
persisted (italics mine). 

Before trying to explain these recorded cases of inverted Bell’s 
phenomenon, it may be of assistance to summarise the results of 
the observations on normal persons and to put together the views 
based upon them. 

A.—The associated movement of the eye on closure of the lids 
differs widely in different normal persons. 

This difference occurs both in the extent of upward movement 
and in the amount and direction of lateral movement. 

For purposes of classification the upward movement has here 
alone been made use of. Three grades can be recognised. 


Type 1. Upward movement very free. 
Type 2. Upward movement moderate. 
Type 3. Upward movement very slight or absent. 


B.—Whilst closure of the eyes may serve various purposes, it is 
certain that one of these is to exclude light, and that until light is 
thus excluded the nervous mechanism which controls eye closure is 
not satisfied. In other words, until the pupils are completely 
behind the lids the act is physiologically incomplete. 

But this exclusion of light may be brought about equally well 
whether the lid comes down over a stationary pupil or the pupil 
goes up under a stationary upper lid; or by a partial movement of 
each towards the other, provided these are together sufficient to 
ensure the pupils being covered. 

In ordinary life when the eyelids close, the pupils are completely 
covered, whether the eyes move up or remain stationary. The act 
of closure therefore is equally efficient as regards the exclusion of 
light, whether the individual belongs to Type 1, 2 or 3. 


C.—When, however, there is adefect in the downward movement 
of one or both upper lids, either from injury, disease or artificial 
interference, the physiological effects will differ in the different 
types of individual. In those in whom upward movement is 
extremely free (Type 1), there will be no inconvenience. However 
immobile the upper lid, the eye shoots up, the pupil gets under 
cover and the important function of excluding light is 
accomplished. 

In those (Type 3) in whom there is practically no upward 
movement at all on closure of the lids, the pupil cannot find cover 
under the immobile upper lid and in many cases an alternative is 
found, either below the lower lid or at one side, 

Between these two extremes—that is in persons of Type 2, what 
— will vary with the extent to which the upper lid is able to 

escend. 
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Applying the above hypothesis to each of the various recorded 
cases mentioned above, the apparent anomalies in the cases referred 
to can be explained as follows :— 

Fleischer’s Case.’—In this man the right eye had been com- 
pletely destroyed. The left upper lid was defective. At this time 
the left eye turned down on attempted closure because the upward 
movement was not sufficient to bring about covering of the pupil. 
Probably he belonged to Type 2. 

Later a plastic operation enabled the lid to come down almost 
completely and this, with the normal slight upward movement of 
the eyeball (such as is seen in a Type 2 person) was enough to 
enable the pupil to be covered. Consequently, the eye now 
resumed its normal upward movement on closure. 

Later, however, scarring of the upper lid prevented the lid coming 
down quite far enough, and again the physiological act of cover- 
ing the pupil could not be completed by an ordinary effort at 
closure, and the pupil sought refuge under the lower lid. 

If, however, a voluntary increase of contraction of the orbicularis 
was made, it came down just sufficiently to cover the pupil and the 
eye performed its normal slight upward movement.* 

Finally, two years later ‘‘ a slit remained in the upper lid ”’ 
and now, although apparently the lid could come down, it did not 
cover the pupil probably because of the slit. Consequently, the 
eyeball habitually went down under the lower lid. 

Kestenbaum’s® cases also probably belonged to Type 2. When 
the defective movement of the upper lid was at its worst, the eye- 
balls could not rise sufficiently to get the pupils covered so they 
turned down. When the cause was removed the lids came down 
far enough to meet the limited upward movement of the (Type 2) 
eyes. His experiments on these cases are extremely suggestive. 
If the lid was held up a little more than this the eye again went 
down. It could not reach cover upwards. Finally, if a shade 
was held over the upper part of the eye, it went up, even when the 
lid was resisted, whilst if the shade was put below, it went down. 

He says, ‘‘ the eye always fled from the light.’ Perhaps it 
might be put the other way round, ‘‘ On closure the eye always 
seeks cover.’’ 

The case recorded by Bartels? seems to belong to that form of 
Type 3 previously referred to, in which, not only is there no 
upward movement at all but actual downward movement as the 
normal synergic action. 

In his case the man had lost an eyelid, and the eye, on attempted 





* When a person of Type 3 screws up the eyes tightly, it does not, in my 
experience, actually increase the upward roll of the eyeball, but it raises the whole 
eyeball a little by the lower lid contracting strongly, and so pushing. it up from 
below. Possibly in Fleischer’s case this was just sufficient to bring about covering 
of the pupil. 
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closure turned down. A very successful operation was performed 
which enabled the eye to be completely closed, and yet, three 
years after, the eye still turned down on closure. 

As there is no information as to how this man’s eyes moved 
before the lid was injured, it is impossible to be dogmatic, but it 
seems quite likely that they had always turned down. 

In connection with this an interesting paper was published 
recently by Abraham,” which, although dealing with other points, 
includes some observations on the movements of the eyeball in 
normal persons when the lid is resisted, in much the same way as 
described in this section. 

The number of persons he examined was only small (32), and 
the grouping that he adopts does not appear to lead to important 
distinctions. The point, however, which he brings out, is that in 
these 32 normal persons, examined in the way described earlier in 
this section, namely, by resisting closure on one lid, he was able 
to obtain an inverted Bell’s phenomenon in quite a large per- 
centage. Actually it was obtained by him in no less than 62.5 
per cent. ! 

According to the hypothesis given above it seems probable that 
most of these cases were persons who belonged to Types 2 and 3 
in acertain number of whom no such movement would have 
occurred had the resistance been a little reduced. 

It is also suggestive that this observer got very different results 
in the first 16, from those in the second 16 examined. 

Whilst the numbers examined are too small to base data upon, 
yet it is interesting to find that in his 32 cases about 40 per cent. 
moved the eyes upwards under the resisted lids however much 
these were resisted. These must have certainly belonged to Type 
1 and the percentage is not very different from that in my cases. 

Possibly the explanation of this turning down of the eyes by 
persons of Types 2 and 3 when the eyelid is resisted, or otherwise 
prevented from closing, so that the pupil is not covered in the act 
of closing the eyes, is that it is merely an indirect attempt to lower 
the upper lid. In the ordinary act of ‘‘ looking down ”’ the upper 
lid follows the eyeball in its descent, so that in the extreme down- 
ward gaze the upper lid is almost in apposition with the lower. 
When the act of shutting the eyes has been completed, and has 
not proved physiologically successful, the indirect means of 
getting the lid to close, namely by lowering the eyes, may be called 
into play as an alternative. 

It is also noteworthy, that in the conditions of ‘closed eyes’’ one 
of the restrictions referred to in Section 1, namely that the pupil 
must not go under the lids, is now no longer in force, so that the 
pupil can cover itself completely behind the lower lid, a thing 
quite impossible to do with the “open eyes.”’ 
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Although in these observations on normal persons and in cases 
of Bell’s palsy, the movements of one eye at a time are alone 
visible, yet there are good reasons for believing that similar move- 
ments are occurring simultaneously under the other closed lid. 

This can be shown in cases of Bell’s palsy by resisting closure 
on the sound side, or in normal persons by resisting the descent 
of both eyelids at the same time or quickly pulling up both 


Fic. 3, 
Closure of the eyes in a case of facial dtplegia, 
(Epidemic encephalitis.) 

A.—Eyes open. 

B.—Attempted closure of eyes. 
closed lids together. It is also seen in persons with transparent 
eyelids, and in rare cases of facial diplegia of peripheral type. 
(Fig. 3.) 

Indeed, in the course of these investigations, the corresponding 
amount of elevation of the two eyes has been so constant that as a 
rule there was no difficulty in placing both in the same type. 

In only a very small number of cases has this been otherwise. 
In 800 cases, such difficulty was noted in 21 persons, and then it 


was usually a question of adjoining types. No case was met with 
in which one eye belonged to Type 1 and the other to Type 3. 
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Section IV 


The Sequence of Events in Closing and 
Opening the Eyes 


it has been shown in the two previous sections that when the 
lids are closed so as to interrupt vision, the eyes take up their 
‘** position of rest ’’ whether the individual is awake or asleep ; 
also, that in normal persons this ‘‘ position of rest ’’ differs widely 
in different individuals. 

The question then arises, what is the order of events when the 
eyelids close and how does the change from the position of fixation 
to that of rest take place? Further, what happens when the eyelids 
are opened again? How and when do the eyes get back to the 
primary position ? 

Owing to their rapid sequence, it is difficult with the naked eye 
to make out the exact order of events when a person with Bell's 
palsy (or a normal person with one eyelid resisted) closes or opens 
the eyes. 

Cinematograph pictures, taken either at ordinary rates, or better 
‘“ slow motion ’’ show that the various parts of the act always 
take place in a definite order. 

As they are the same in normal persons as in those suffering 
from Bell’s palsy, the one description applies to both. 


SEQUENCE OF EVENTS IN THE Act OF CLOSING THE Eyes. (Fig. 4.) 


When told to close the eyes, there is necessarily a brief interval 
occupied by the reception and transmission of the nervous impulse, 
before any result is seen on the film. The eyelid then begins to 
close. This continues until the upper lid reaches the level of the 
pupil and covers it partially or completely. Until that point is 
reached, the eyes usually remain in the primary position, without 
any visible movement. 

This constitutes the first part of the act of closure and will be 
referred to as the ‘‘ palpebral phase.” With the covering of the 
pupils the movement of the eyeballs begin. The primary position 
is now abandoned and the eyes begin to move towards their 
position of rest. Even after the downward movement of the upper 
lid has been completed, the eyes still continue moving to their 
‘* position of rest’’ if they have not already reached it. This 
continued action of movement after the lids are completely shut is 
best seen in those persons belonging to Type 1, in whom the 
approach to the position of rest is rather slow. In cases belonging 
to Type 3 it is so slight as to be difficult to see. 

This period, during which the eyeballs are moving to their 
position of rest is the second or ‘‘ global phase ”’ of the act of 
closure. 
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Left 


No 
movement. 


Closure 


begins. No 
movement. 


Closure 


complete. Moved up 
and out. 


Still 


further. 


Still 


further. 


Fic. 4. 
Shutting the eyes. 
Female. Left facial palsy. 


At 2 the right eye begins to close. This is completed at 3. 
(Palpebral phase). 


At 3 the right eye begins to move up. This continues 
until 5. (Global phase.) 


(Ordinary rate. 16 pictures per second.) 





Fic. 5. 
Opening the eyes. 
Female. Left facial palsy. 


At 2 the left eyeball begins to descend. This continues until 5. 
(Global phase.) 

The right eye does not begin to open until 6 and continues until 9. 
(Palpebral phase.) 
(Slow motion pictures.) 
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SEQUENCE OF Events DuRING THE ACT OF OPENING THE EYEs. 

(Fig. 5.) 

On opening the closed eyes the biphasic character of the act 
is seen even more strikingly than on closure. The two phases 
now take place in reverse order. In looking through a cinemato- 
graph film it is always possible to foretell the opening of the eyes 
a few pictures before it begins, because the eyeball has already 
begun to leave its ‘‘ position of rest ’’ (global phase) and indeed, 
reaches the primary position before, or coincidentally with the 
beginning of the second or “‘ palpebral phase.”’ 

Once the existence of this biphasic sequence of events is realised 
it is easy to recognise it by the naked eye, especially in well- 
marked cases belonging to Type 1. 


Conclusions 


The act of closing the eyes, voluntarily when awake, is biphasic 
in character. The movement begins in the eyelid ‘‘ palpebral 
phase.’’ When this is completed or nearly completed, the eyes 
begin to change their position (global phase) and continue to do 
so until the position of rest has been reached. The act is then 
complete. The order of the phases is (1) palpebral (2) global. 

In the act of opening the eyes the two phases are reversed in 
order of time. The global phase occurs first, and not until it is 
completed do the lids begin to open (palpebral phase). The 
opening continues until complete. Here the order of events is 
(1) global (2) palpebral. 

The act of closing the eyes may be divided into two phases :— 

(1) A phase in which the lids come into apposition, whilst the 
eyeballs remain in the primary position. As during this period 
movement is practically limited to the lids it may be called the 
‘* palpebral phase.”’ 

(2) A phase in which the eyeballs move from the primary 
position to their ‘‘ position of rest,’’ whilst the position of the 
eyelids remain unchanged. As the movement during this period 
is limited to the eyeballs it may be called the ‘‘ global phase.’’ 


Sequence of Events in the Act of Blinking, 
Reflex or Spontaneous 


Seeing that under normal conditions, the eyes abandon the 
‘“ primary position ’’ and move into the ‘‘ position of rest ’’ 
whether the eyes are closed voluntarily when awake, or involun- 
tarily as part of sleep, the question arises :— 

Does the same happen in the various acts of involuntary rapid 
closure which occur either reflexly or otherwise during waking 
hours—and known as “‘ blinking ”’? 
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It is a question of some interest because it has been suggested 
that the object of spontaneous blinking, which in many people is 
so frequent, especially if nervous or excited, is to give rest to the 
eye muscles, 

If one watches a person with unilateral facial palsy, it is seen 
that there is a momentary change in the position of the exposed 
eye when an ordinary blink occurs. Such movement however, 
appears to be only very slight and it is evident from a consideration 
of time alone that in persons belonging to Type 1 and probably 
in those of Type 2, in whom the position of rest is at some distance 
from the primary position, the whole act of blinking which only 
occupies 0-13 to 0-2 seconds, is insufficient for the eyes to move 
from the primary position to their position of rest and back again 
in the brief fraction of a second during which the lids are closed. 

Whilst the palpebral phase undoubtedly occurs in ‘‘ blinking ”’ 
as in ‘‘ closure of rest’ it would appear that the global phase 
cannot be carried out completely except perhaps in persons 
belonging to Type 3. 

If this is so the amount of rest given to the eye muscles or to 
the retina by the act of ‘‘ blinking ”’ is almost negligible, 


Voluntary Closure of Rest with Continuation of 
Eye Movements 


Whilst probably in all cases the eyes assume their position of 
rest at the time of closure, and if undisturbed will remain in this 
position until the eyes are opened again, yet it is possible to move 
the eyes at will under the closed lids so as to look in various 
directions. 

These movements of the eyeballs can readily be seen in persons 
with thin eyelids and rather prominent eyeballs. 

Lateral movements are particularly well seen, and suggest that 
the eyes move further to the sides than when they are open. 
Probably this is due to the absence of the controlling brake 
associated with the open lid. 


Section V 


Closure of One Eye— Winking 


Whilst the muscles acting upon the globe itself can only act 
bilaterally, those which move the eyelids can also act unilaterally. 

One eye can be closed whilst the other is allowed to remain 
open. At the present day this is known as ‘ winking.”’ 
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Originally however, “‘ to wink ’’ had no such unilateral signifi- 
cance; it meant to ‘‘ shut the two eyes.” It is thus used by 
Chaucer in the Nonne Preestes Tale; 

‘* This Chaunticleer stood hye up-on his toos, 
Streechynge his nekke and heeld his eyen cloos, 
And gan to crowe loude - 
later having successfully escaped from the mouth of the fox, he 
moralises from his safe perch in the tree, 
‘* Thou shalt namore thurgh thy flatereye, 
Do me to singe and winke with myn yé ”’ 

Had Chaunticleer ‘‘ winked ’’ in the modern sense, he would 
not have been caught by the fox and the world of letters would 
have been the poorer. 

Even in Johnson’s time, although the word had acquired 
secondary meanings, there is no suggestion of unilateral action. 
His dictionary gives four alternative definitions :— 


1. To shut the eyes. 

2. To hint or divert by motion of the eyelids. 
3. To close and exclude the light. 

4. To connive, to seem not to see, to tolerate. 


Definition 2, which almost alone of them corresponds with 
‘* winking ’’ to-day, says eyelids, not ‘‘ one eyelid.”’ 

Although we still use the word in its original sense and speak 
of ‘‘ winking ”’ at, i.e., being blind to some fault, or when the 
eyes are suddenly exposed to a very bright light (dazzle reflex). 

Yet when both eyes are closed the usual term to-day is 
‘* blinking.” 

The extent to which individuals can close one eye only (wink) 
varies widely :— 


(1) Some persons can do so with either eye without difficulty 
and without visible movement of the opposite lid. 


(2) Others can wink with one of their eyes but not with the 
other. Any attempt to do so on the other side is accompanied by 
more or less movement of the opposite lid. 


(3) Still others cannot wink on either side; every attempt is 
accompanied by a complete or partial closure of the opposite eye. 

N.B.—Exactly what a person cloes when asked to ‘‘ wink ”’ 
differs widely in different individuals. Very often there is no 
closure of the eye, merely a twitch of some part of the orbicularis 
oculi, and possibly of some of the adjacent facial muscles. 

The act of unilateral closure (winking), when normally carried 
out, differs from that of bilateral closure in that there is no 
associated change of position of the eyes, i.e., there is no global 
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phase. The eyes remain in the primary position whilst the one 
eye is being closed and during the whole time that it remains 
closed. When it is opened again they are already in the primary 
position for fixation. 

This is easily seen in cases of Bell’s palsy, provided that the 
person belongs to the group capable of winking with the eye 
which remains sound. It can be seen equally well by resisting 
one eyelid in normal persons who can wink. 

That these two acts, bilateral closure (blinking) and unilateral 
closure (winking) have two distinct neuro-muscular paths, can be 
demonstrated by the following simple experiment. (Fig. 6.) 

The person with facial palsy (or the normal person with resisted 
lid) is asked to close the eye on the sound side (as in the act of 
winking) but, having done so, to keep it closed. If he has really 
done this, i.e., closed one eye only, the eye on the paralysed side ° 
will have remained absolutely unmoved. He is then asked, whilst 
the normal eye still remains closed, to ‘‘ shut his eyes.’’ Except 
for a possible slight increase of contraction of the eyelid, there is 
no evidence of the palpebral phase. The eyelid on the sound side 
is already shut, and on the other side the paralysed (or resisted) 
lid, cannot move. The fact that the order to ‘‘ shut the eyes ”’ 


FIG. 6. 


Experiment to show dtfferent effect on eyeball of unilateral 
(winking) and bilateral (closure of rest) closure. 


Female. Right facial palsy. 


In the upper row (A) the left eye is closed as in winking. Closure 
begins at 3 and is complete at 6. There is no accompanying move- 
ment of the right eyeball. 
In the middle row (B) the condition remains unchanged, the left eye 
is still closed and the right eye in the primary position. 
In the bottom row (C) a pencil touching the forehead has given the , 
signal to ‘‘shut the eyes’’ (bilateral closure). As the left eyelids are 
already closed, and the right are paralysed the performance of the act 
is only shown by theglobal phase. The right eyeball begins to move 
up at 94 and continues until 99. 

(Slow motion pictures from continuous film.) 
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has been received and acted upon is however, at once shown by 
the visible eye beginning to move from the primary position to 
its position of rest. In other words, the global phase of blinking 
comes into action and is alone seen. 

Whilst the above description refers to the movement or absence 
of movement of the eye on the side of the paralysed or resisted 
eyelid, the same thing is happening under the lid on the normal 
side. 

As has been mentioned in a previous section, this absence of 
movement of the eyeball on unilateral closure has to be distin- 
guished from the absence of movement on bilateral closure in 
persons of Type 3 (Section 3). It is therefore important before 
placing a person in that category to be quite sure that he is really 
performing the act of ‘‘ bilateral’’ and not of ‘‘ unilateral ’’ 
closure. Confirmation or otherwise may in such a case be obtained 
by the method described in Section 3 of quickly lifting the closed 
lids and seeing where the eyes are. 


Section VI 


The Position of Rest 


It has been shown in the foregoing sections that when the two 
eyes are closed as in the closure of rest, the eyeballs cease to 
remain in the primary position of fixation, and take up some 
different position, which may be assumed to be their ‘‘ position of 
rest,’’ 

By repeated examination of the same individual at intervals this 
‘ position of rest ’’ has been found to be always the same. 

It is not practicable to show that in a normal person this is 
exactly the same as the position assumed in the act of going to 
sleep because of the difficulty of resisting one eyelid during that 
process. In cases of Bell’s palsy however, this can be observed 
with a little care, and in such few cases as it has been possible to 
observe, the position of rest on going to sleep is the same as when 
shutting the eyes when awake. 

In trying to explain why the eyeballs should find their ‘‘ position 
of rest ’’ above the horizontal level in nearly 90 per cent. of normal 
persons, one may consider how other muscular groups in the body 
take their rest. This varies in different groups according to the 
character of their activities during waking hours. 

Certain groups, such as the muscles which maintain the upright 
posture of the head and body must be in more or less continuous 
action throughout waking hours in order to maintain the body 
posture when up and about. 
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For this group it is necessary to support the trunk or lie down 
for a long spell of rest. 

So also with the ocular muscles. During waking hours they 
are always in a state of tonic fixation. 

As regards the body musculature, full sleep is incompatible with 
the upright position and although where sleep is urgent and. over- 
due, a man may take up almost any position of safety that offers, 
yet under normal circumstances most of us have some particular 
position which we constantly assume when going to sleep, 
provided it is possible to do so. 

Some lie on the back, others on one side or semi-prone, some 
with limbs outstretched, others with them drawn up. 

It would be difficult to say that any one of these positions is 
more suitable than another as a rest for the postural muscles, or 
that one could tell from the position of rest the particular nature 
of the day’s work. 

Amongst the many contributory factors, habit acquired in early 
life probably plays an important part. 

The position of rest which is assumed at the time of going to 
sleep is however, not necessarily maintained throughout the whole 
sleep. Johnson, Swan and Weigaud! carried out a series of 
observations on the changes of position during sleep in a large 
number of norma! students. By means of a fixed camera taking 
pictures at regular intervals they showed that during an ordinary 
sleep the position of the body was changed from 20 to 46 times. 
Such changes of position are no doubt made in order to relieve 
discomfort due to local pressure upon or continued strain of some 
part or parts. 

As regards the body musculature therefore, two facts stand out, 
firstly that on going to sleep some more or less constant position is 
assumed, and secondly that during sleep this position may be 
frequently changed. It is however, noteworthy that in normal 
sleep, whatever such change may be, it does not involve full use 
of the postural muscles.* 

All the facts so far observed during closure of the eyes whilst 
awake or asleep point to a similar order of events in the ocular 
muscles. 

They take up a constant position of rest when the eyelids close, 
and during sleep they may change that position. How often the 
latter may occur it is impossible to say, but that it does is known 
from seeing the movement under the closed lids, or if the lids be 
raised. Also, it has been found that when the eyes of a sleeping 
person are examined on successive nights the position of the eyes 
may vary on each occasion. 





* This does not apply to such abnormal conditions as somnambulism. 
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Why then is it that in more than 50 per cent. of persons ‘‘ the 
position of rest ’’ should be one in which the eyes are turned 
upwards to an extent to which they are never turned when the eyes 
are open, whilst in some 10 per cent. they do not rise at all, and 
in the remainer the upward movement is somewhere between the 
two ? 

Assuming, as we may, that whatever position is taken up on 
closure of the lids is the position of rest for that person, it is 
natural to suppose that during waking hours this particular com- 
bination of musclar tone has been less used than any other, so 
that when the general postural stimulation to all the eye muscles 
is reduced to the resting standard, this group predominates in 
action. 

Now, the comparatively slight use of upward eye movement in 
ordinary everyday life is well recognised. 

A few years ago, Edwin Bramwell? emphasised this in a presi- 
dential address to the Neurological Section of the Royal Society 
of Medicine. Discussing the upward movement of the eyes he 
said, ‘‘ The objects which engage our attention are almost always 
situated at or below the level of the eyes . . . we rarely look up, 
we are indeed not in the habit of doing so, for we do not anticipate 
the unexpected.”’ 

As illustrations of this he recalled the children’s game of ‘‘ hunt 
the thimble *’ in which, if the object is put above the level of the 
children’s eyes, even in a conspicuous position, it will probably 
not be noticed. 

It is quite certain that in most occupations vision is at or below 
the level of the eyes, and that there are but a few in which looking 
up at near objects is at all common. 

Indeed it may be said that in ordinary every-day life any 
elevation of the eyeballs themselves must be quite rare. The act 
of looking up is performed by throwing back the head and until 
that is unsuccessful the actual elevation of the eveballs does not 
come into action. 

It would seem therefore that in ordinary life, during the greater 
part of our waking hours the eyes are directed either at or below 
the horizontal plane, and to a much less extent upwards. 

On these grounds it is not unreasonable to explain the presence 
of an upward trend when the lids are closed and the eye muscles 
are at rest. 

As supporting this view, the facts recorded in Section 2 on the 
position of the eyes in sleep may be referred to. It was there 
shown that whilst in persons of all ages above one year the eyes 
were up in 42 per cent., in blind children the percentage was onlv 
20 and in six new-born infants examined daily during the first 10 
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days of life it was only 0-9 per cent. (This was one eye only out of 
55 observations.) 

It would seem therefore that there is some direct connection 
between the acquirement and use of binocular vision, and the 
elevation of the eyes as their position of rest. 
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PIGMENTED DEPOSITS IN THE LENS AND 
CORNEA OF DOUBTFUL NATURE 


BY 
LT.-CoL. R. E. WRIGHT, I.M.S., and Dr. K. KOMAN NAYAR 


GOVERNMENT OPHTHALMIC HOSPITAL, MADRAS 


THE case concerning which this note is a brief record seems 
sufficiently interesting for publication if only because we have not 
seen such a condition before and do not know whether it may be 
regarded as similar in type to the changes met with in chalcosis 
or pseudo-sclerosis described in the literature. The notes of the 
case are long and tedious and it is not proposed to deal with them 
in detail, but rather to start with the description of the condition 
as it appears now, and then consider points which may be 
pertinent. 

R. T., Hindu, male, aged 17 years, was first seen in 1924 for 
what seemed to be a mixed condition of trachoma and conjunc- 
tivitis eczematosa, and has been under almost continuous 
observation ever since, with one long interval of over two years— 
1926 to 1928. At the present time the boy is apparently in the 
best of health, his eyes are quiet, the conjunctivae smooth, 
scarring is present but not marked, and the remnants of generalised 
pannus are easily observed on focal illumination even with the 
naked eye, but the vessels are pale and bloodless. There is no 
lacrymation or discharge, but a slight intolerance of glare. The 
picture, from a water colour painting, gives some idea of the 
naked eye appearance of the eyes. The corneae present a fairly 
uniform olivaceous tint, translucent when looked at direct and 
taking on a more cloudy opalescence as one changes the direction 
of gaze and views the eye from the side. Looking through the 
corneae yellowish-brown opacities appear to occupy the pupils. 
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On dilatation these are seen to be anterior capsular opacities of 
rounded shape, some 3 mm. in diameter with chocolate brown, 
somewhat sinuous borders. The lens as seen outside this border 
looks practically clear. The condition is almost symmetrical on 
either side. It is difficult on viewing the eyes in this way to 
realise that the vision is 6/12 in the right and 6/36 in the left— 
with a small correction—for the cataractous appearance is well 
marked. The pupils are round and active, and their borders in 
a dull light appear to come to rest just outside the brown rims 
of the lenticular opacities. In ordinary light the pupils contract 
to a position overlapping the opacities. With a low power of 
the corneal microscope and the angle of illumination about 60 


degrees, the feature which is most striking, is the shadow of the 
occluded superficial vessels—the remains of the pannus—thrown 
on a grey-green opaque looking background apparently coincident 
with Descemet’s membrane. Viewed in such a way the layer of 
opacification appears uniform and complete throughout the extent 
of the posterior corneal surface. The cornea in front of this is 
clear throughout. One gets the impression of a thin, but evenly 
deposited, paint on the back of a glass. It gives a partial mirror 
effect, but does not reflect clearly like the fine metallic surface 
of a modern snow glass. By varying the beam, one is enabled 
to see the surface of the lens through a slight haze, like viewing 
a facet through the cloud in an opal. The surface of the lens 
capsule is smooth and the superficial deposit here is of a different 
shade, a light brown or a raw sienna colour, This rounded area 
of opacification is bounded by a relatively wide border of deep 
chocolate colour. An apparent change of level at this border 
suggests a slight raising up of the whole opaque area as a shallow 
plaque. This, however, is not verified by the high power. It is 
possibly a change in depth, the brown margin being at a slightly 
deeper level, but more likely to be an optical illusion.. The outline 
of the brown border is undulatory, giving a serpiginous contour 
to the affected area. Beyond the deep brown edge, which serves 
to mark off the opacity sharply to the naked eye, a narrow zone 
of fine haze is seen with the low power and beyond this apparently 
normal lens. With a change of direction of the beam, it is observed 
that this central opacity is thin and translucent. The posterior 
surface of the lens does not show any gross change or posterior 
sub-capsular opacity. When viewed with lateral illumination, the 
lens deposit presents a surface even more opaque than the posterior 
corneal opacification similarly viewed. With the high power, 
the outline of the corneal endothelium can be made out with a little 
difficulty under suitable conditions of focusing and illumination, 
but it is so indistinct as to suggest that the pigment deposit is not 
in Descemet’s membrane but in the endothelium itself, although 
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no detail can be resolved to satisfy one that this is so. There are 
no remains of deep vessels in the cornea. The lenticular opacity 
presents a few features with the high power not appreciated other- 
wise. Its texture looks more like a fine metallic deposit of old 
gold colour. There are fine radiating whitish lines in the super- 
ficial layers of the lens surrounding it forming a sort of corona. 
This is represented in the diagram. In the apparently clear lens 
beyond—which appears deep amber with a greenish-yellow sheen 
—it is possible to detect minute yellowish-green points like a fine 
and very sparse powdering. It is not easy to make out their 
depth, but some appear to be near the surface and some a short 
distance beneath the surface. 

With the ophthalmoscope, the fundi appear to be within normal 
limits, although, of course, the view is somewhat muffled. This 
is sufficient to give a general impression of the condition at present. 
The patient is the only member of the family affected and the 
corneal and lenticular appearances have been stationary for the 
past three years. Before that the lens condition was practically 
the same, but the corneae were not so much affected. 

Some of the main points in the history may now be given, 
extracted by Dr. N.. Pillai, from voluminous notes made in the 
course of the past 11 years by members of the hospital staff. 

‘‘ When first seen in December, 1924, at the age of 7 years, 
the conjunctival condition was very mixed. It gave the impression 
of being’ trachomatoid in nature, but there was a decided element 
of conjunctivitis eczematosa present. There was pannus definitely 
more marked above. The condition was sufficiently atypical to 
prevent a positive diagnosis being made. He had been under 
treatment for trachoma for some time before, which helped greatly 
to modify whatever condition or conditions were present originally. 
This mainly consisted in the intermittent application of silver 
nitrate and copper sulphate with argyrol and zinc drops. Copper 
treatment apparently had been infrequent and only during the 
previous year. 

After 1924 the history is more complete except for one long 
period above mentioned. He was at first treated by the usual 
general and local methods—including mercuric compounds—for 
conjunctivitis eczematosa, and shortly the lacrymation and 
photophobia lessened. 

In December, 1925, his eyes were much quieter. He had not 
used copper during this period, but kept up magnesium sulphate 
washes and mild astringent remedies. 

His vision was: right eye, 6/6, with correction; left eye, 6/6, 
with correction. 

He was advised -to continue treatment on these lines. There 
is no note of the lenticular opacity at this time, although it is 
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not at all likely that it could have been missed in the routine 
examinations with corneal microscope and ophthalmoscope. 

He was next seen in March, 1928, when the lenticular opacities 
were first noted. There was intense lacrymation and photophobia, 
a trachomatoid inflammatory condition of the palpebral conjunc- 
tivae, and generalised pannus more marked in the upper halves 
of the corneae. The corneae were hazy, oedematous, and thickened. 
There was a fine deep vascularisation towards the periphery in 
addition to the pannus, an interstitial keratitis, but no obvious 
uveitis. As far as could be made out through such corneae, the 
lenticular opacities looked like ‘‘a powdery fluorescent layer just 
under the capsule.’’ The boy looked decidedly ill, He had 
enlarged sub-maxillary and sub-mental glands and bleeding gums, 
a positive tuberculin reaction, but X-ray examination of the chest 
was negative. The tonsils had been removed some years before. 
The Wassermann reaction was negative, and there was no evidence 
of syphilis. He was kept at rest in bed for three weeks and during 
this period showed a normal temperature chart. His eyes were 
treated for the most part by lavage (magnesium sulphate), sedative 
and mydriatic drops. Subsequently, he had light therapy (applied 
to the skin, not the eyes), cod-liver oil, liver extract, and a course 
of bacillary emulsion (tuberculin) injections. 

During the two years from March, 1928, to March, 1930, he 
was frequently an in-patient and various other methods were 
adopted in addition to the above, including applications of the 
thermophore to the corneae, small doses of thyroid extract, iodine, 
irradiated ergosterol internally. 

In March, 1929, his general condition was much improved, his 
mouth was healthy, glandular enlargements had subsided, the 
weight had increased. The keratitis was much less and lacrymation 
and photophobia decreased. 

Right vision, 6/12; left vision, fingers at three metres. 

About this time he developed what appeared to be a malarial 
attack. It was not a fresh infection. Although the history of 
previous malarial fever was doubtful, there was every opportunity 
of his contracting the disease while a child, as he then lived in a 
heavily infected area. The blood examination was negative, but 
his symptoms, together with enlargement of the liver and spleen 
and ascites, led to his being transferred to a general hospital 
where he had quinine treatment. He rapidly improved and was 
allowed to go home in October, 1929, to continue eye washes, 
mydriatics, sub-conjunctival saline injections and dionine. His 
liver and spleen remained somewhat enlarged and are so at the 
present time. He was readmitted a month later as the left eye 
had flared up and the pannus was generalised. From this time 
the local treatment was changed. He had silver and copper appli- 
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cations in early November, 1929, and in the following month 
radium treatment (about 26 milligramme-hours in all). This was 
carried out at different sittings by embedding two small curved 
needles (0-5 mm. platinum) of 2-5 milligramme each in a paraffin 
shell, placing this in the eye, closing the lids and leaving it for 
a variable period up to one hour. A similar method has been 
used in spring catarrh cases with benefit to the conjunctiva and 
without apparent harm to cornea or lens. 

About January, 1930, the staining of the cornea was first definite. 
In the right eye—relatively quiet at this time—there was a fringe 
of superficial vessels extending on to the cornea throughout its 
periphery for about 4 mm. Between the loops of vessels there 
was a greenish colouration, and on the deep aspect of the cornea 
(about the level of Descemet’s membrane) a definite olivaceous 
haze forming a slightly broader belt (say, 5 or 6 mm.). There 
were no deep vessels seen. The lenticular opacities now showed 
jagged peripheral radiations in parts, but the outline for the most 
part was sharp cut and deep brown just as at the present time. 
The area of the lenticular opacities was practically the same then 
as now. Up to the time this corneal staining was noted, he had, 
in all, 33 applications of solid copper sulphate to his conjunctiva 
whilst under our care. 

In February, 1931, right vision, 6/60; left vision, 6/24. 

During 1931, the eyes were, for the most part, treated by lavage, 
dionine, atropine or hyoscine, chloretone, and sub-conjunctival 
saline injections. He had occasional touchings with copper. 

In January, 1932, right vision, fingers at 4 metres; left vision, 
6/24. 

The colouration had now spread throughout the deep surface 
of the corneae. The note reads: “‘ It is of a pale yellow, absolutely 
translucent, without any evidence of granularity. The endothelium 
is not seen, the impression is given that the yellow colour is 
situated about Descemet’s membrane.” 

From 1932 to 1935, treatment varied, the changes being rung 
on lid applications of silver 1 per cent., solid copper sulphate, 
chaulmoogra oil and lavage. In 1934 the boy had found out for 
himself what appeared to be best for his eyes and local medication 
was confined to copper ointments and irrigations. 

He has no doubt had a great deal of copper since 1932 in various 
forms, but the extent of the pigmentation does not seem to have 
varied much since the observations of early 1932. 

July, 1935 (last note). ‘‘ The eyes have been quiet now for some 
months. He has used copper ointment and hypertonic irrigations 
(magnesium sulphate or sea water) regularly, and is comfortable 
on this treatment. 

Occasionally there is a flare up which is controlled by hot 
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compresses, zinc, pantocaine and atropine instillations and further 
irrigation. He uses goggles, Crookes’ B 2. The vision is, as 
stated above, right eye, 6/12; left eye, 6/36.” 

In seeking a possible explanation of the peculiar colouration 
and distribution of the pigmentation, it seemed to us that either 
metallic compounds used in treatment, or broken-down haemo- 
globin was the most likely source of the pigment which we assume 
to have been deposited in the corneal endothelium and lens epithe- 
lium. There are obvious objections to the former based on records 
in the literature. Neither silver, copper nor other metallic com- 
pounds were used in very unusual quantity before the appearance 
of the lenticular deposits. That radiant energy (solar, not the 
radium) may have been a factor is suggested by the distribution, 
the whole corneal endothelium is affected, but only the lens epithe- 
lium unprotected by the iris is involved (at least there has been 
an apparent protection of the lens under cover of the iris). There 
has not been any evidence of uveal pigment migration. It is 
significant, perhaps, that in the breaking up of haemoglobin a 
variety of coloured products are obtained, the light browns and 
browns of haemosiderin, the dark browns and bluish-blacks of 
haematin, the browns of the porphyrins (in the group of hyper- 
porphyrisms there may be photosensitisation), the yellow-brown 
of haemosiderin, the green of sulphaemoglobinemia, the orange 
and yellow of bilirubin easily deposited from breaking down red 
blood corpuscles and its green oxidation product, biliverdin. The 
light brown and dark brown of the lenticular deposits and the 
greenish-yellow colouration of the corneal pigmentation in this 
case is at least suggestive of a common origin from a substance 
productive of such different pigmentary effects in successive stages 
of chemical decomposition varying with the site (endothelium or 
epithelium) and consequently the intensity of radiant energy or 
chemical action. There certainly was ample opportunity in this 
case for the local disintegration of haemoglobin. 








THE COUNCIL OF BRITISH OPHTHALMOLOGISTS 


Annual Report 


The Council presents its report for the year 1935-36. At its 
first meeting the following were elected Officers :—President : 
Sir John Parsons; Vice-Presidents: Mr. P. H. Adams, Mr. E. 
Brewerton; Hon. Treasurer: Mr. A. H. Levy; Hon. Secretary: 
Mr. M. L. Hepburn. 
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The following were appointed to serve on the Executive Com- 
mittee: —The President and Hon, Secretary (ex-officio) with 
Messrs. Greeves, Juler, Levy, Neame, Russ-Wood, and Miss Ida 
Mann. Messrs. Juler and Humphrey Neame were elected to 
represent the Council on the Ophthalmic Committee of the British 
Medical Association, and they have attended several meetings in 
this capacity. 

The Council has to record with much regret the death of Mr. 
W. T. Holmes-Spicer who has been one of its permanent members 
since its foundation. 

- During the year the Council has been engaged in establishing 
the question of Orthoptic Training on a satisfactory footing. The 
Orthoptic Board has agreed to place itself in future under the 
supervision of the Council. ‘The Board consists of representatives 
from several Hospitals in London and the Provinces, whose duty 
it is to appoint examiners and conduct examinations subject to the 
approval of the Council. Regulations have been drawn up and 
a syllabus arranged governing the status of all those engaged in 
Orthoptic training and for candidates who desire to become 
qualified in this special branch of work. A register containing 
the names of all those qualified to undertake Orthoptic training 
will be kept by the Council. 

The Council considered it advisable to revise the Standard of 
Illumination of Snellen’s Test Types as put forward in their last 
report issued in 1919; and for this purpose a Committee was 
formed to examine and report on the matter. The members of 
this Committee were :—Sir John Parsons (Chairman), Mr. J. S. 
Dow (Secretary of the Illuminating Engineering Society), Mr. N. 
Bishop Harman, Dr, R. Lythgoe (University College), Mr. W. 
H. McMullen, Mr. Leslie Paton, and the Hon. Secretary. This 
Committee held two meetings, and it was decided that the mini- 
mum illumination of the test tvpes should be 10-foot candle power 
instead of 5-foot candle power. A new Report on these lines has 
been published. 

A large amount of laborious work has been carried out during 
the year bv the Prevention of Blindness Committee in preparing 
a report which will shortly be issued; and in all this work the 
representative of the Council, Mr. Leslie Paton, and the President, 
have taken their full share. 

The expenses of the Council have, as usual, been defrayed by 
contributions from its members. ‘ 
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OPHTHALMOLOGICAL SOCIETY OF THE 
UNITED KINGDOM 


ANNUAL CONGRESS, 1936 


THe Annual Congress of the Ophthalmological Society of the 
United Kingdom was held at the Royal Society of Medicine, 
London on April 2, 3 and 4, 1936 under the presidency of 
Mr. R. Foster Moore. 

Among many contributions of scientific interest the discussion 
on ophthalmia neonatorum, Mr. T. HARRISON BUTLER’S paper on 
trap-door iridectomy and iridencleisis, Sir ARNOLD Lawson and 
Sir IAN FRaseErR’s demonstration of a talking book for the blind, 
Mr. KetTrH Ly e’s paper and cinematograph film on ocular 
torticollis, and Mr. Sorspy’s paper on the aetiology and treatment 
of phlyctenular keratitis provoked especial interest and lively 
discussion. 

Mr. CARDELL in opening the discussion on ophthalmia neona- 
torum gave the society an historical survey of ophthalmia 
neonatorum and presented a number of vaulable clinical observa- 
tions among which were the following. Before a corneal ulcer 
associated with ophthalmia neonatorum perforates the temperature 
rises : conjunctival discharge is almost absent in marasmic, sickly 
and emaciated infants: the prognosis is worse in syphilitic, 
premature and marasmic babies; arthritis is rare compared with 
adults : the discharge ceases in both eyes on the same day and the 
lacrymal gland is rarely involved. 

Dr. H. P. NEWSHOLME gave a Statistical survey of the incidence 
of ophthalmia neonatorum, its complicatons, prevention and 
treatment particularly in the Birmingham area. 

Mr. S. H. BROWNING in speaking about the bacteriological 
aspects of ophthalmia neonatorum, said that vaccine therapy was 
unsuccessful in gonococcal and pneumococcal cases and that in 
the case of infection by the former organism he doubted whether 
local immunity ever occurred. 

Mr. HARRISON BUTLER described the results and complications 
of the trephine operation for glaucoma and gave his reasons in 
favour of iridencleisis in chronic glaucoma and for the trap-door 
iridectomy in selected cases of acute congestive glaucoma. This 
paper provoked a lively discussion concerning the technical 
variations in a number of glaucoma operations and the results of 
these. 

Sir ArRNotp Lawson and Sir IAN FRASER gave an interesting 
paper and demonstration on a talking book for the blind. The 
records made for this purpose revolve at a slower speed than 
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gramaphone records (about 25) and it takes 25 minutes to play one 
side. A book of average length can be reproduced on 7 records. 
Some 30 books have been made in this way and are in possession 
of the National Institute for the Blind, Great Portland Street, 
W.1. A special postal rate of 2d. per book has been arranged. 
Machines for playing the records may be fitted up in connection 
with wireless sets or the house electric supply. 

Mr. ARNOLD Sorssy read a paper on the aetiology and treat- 
ment of phlyctenular keratitis. Mr. Sorssy’s investigations 
covered a wide field of enquiry into the incidence of tuberculosis 
in the child and adult population, the results of the Mantoux 
test, the incidence of phlyctenular disease in tuberculous children 
and of tuberculosis before and after phlyctenular disease, and the 
presence of tuberculosis in other members of the family from 
which the child with phlyctenular disease comes. 

On the afternoon of April 3 a series of 5-minute demonstrations 
on scientific material and apparatus was given. 

The Annual Dinner was held at the Langham Hotel on Thurs- 
day, April 2. The President in toasting the Society, spoke of the 
Treacher Collins Memorial Fund, and the proposal to establish a 
Triennial Prize Essay. He deprecated the delay which at present 
occurs in publication of the Transactions, and said he hoped that 
this might be remedied by publishing them in two volumes. 

Sir JOHN Parsons in proposing the health of the guests, alluded 
to those who were present, and then to the Defence Forces of the 
Crown, the work done by the Prevention of Blindness Committee, 
and the good support and interest shown by the Worshipful 
Company of Clothworkers. 

Surgeon Vice-Admiral HA.t in replying for the guests, empha- 
sised the importance of eye work in the Navy, and gave various 
instances of this. He made grateful acknowledgement of the 
help received from the Physiology of Vision Committtee in setting 
up new standards for testing eyesight in the Service, as a result of 
which, cases of invaliding for defective vision had been reduced 
from 400 per annum to 50. Mr, KErwoop in seconding Admiral 
Hatt paid a tribute to the many excellent qualities of the 
President, and condoled him on the loss of his dog, Pat. The 
President replied, and at the end of the Banquet, Sir IAN FRASER 
made a short speech, in which he expressed his feelings of gratitude 
to Ophthalmic Surgeons. 

On Saturday afternoon April 4 a visit to the Research Labora- 
tories of the General Electrical Company Ltd., Wembley was 
arranged. During the Congress an exhibition of ophthalmic 
instruments and apparatus was held in the College of Nursing 


adjacent to the Royal Society of Medicine, 
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An interesting feature of this was an historic collection to show 
the evolution of ophthalmic instruments and apparatus. 

The following firms of dispensing opticians, instrument makers 
and medical publishers took part in this exhibition :— 
C. W. Dixey & Son, Ltd.; Theodore Hamblin, Ltd.; Alfred 
Hawes & Son; H. K, Lewis & Co., Ltd. ; T. Bowing & Co., Ltd. ; 
Clifford Brown, Ltd.; The Uni-Luxe Optical Co., Ltd. ; Rayner 
(Rayner & Keeler, Ltd.); Curry & Paxton, Ltd. ; Carl Zeiss, Ltd. ; 


C. Davis Keeler, Ltd. 
H. B. STALLarp. 


The following is an official abstract of the papers :— 
“Ophthalmia Neonatorum.” By MR. J. D. MAGOR CARDELL. 


The papers of the three openers are complementary and to be 
considered as a whole, The first paper deals with the history, 
methods of infection, symptomatology, complications, course and 
prognosis, end results, diagnosis, curative treatment of the 


disease, its complications and nursing. Only excerpts will be 
read in order to leave time for discussion. 


“Ophthalmia Neonatorum.” Summary of Contribution by DR. 


H. P. NEWSHOLME. 

Ophthalmia neonatorum, as met by the public health authority, 
is not a single condition. The statutory duties imposed on 
medical practitioners to notify, and on midwives to report, define 
the condition in the broadest terms, from the practical rather than 
the aetiological standpoint. The consequence is that but little 
Significance can be attached to the statistical data based on notifi- 
cation, as to the local prevalence of the condition. Using 
Birmingham in illustration, it is found that a high and rising 
notification rate is associated with a decreasing rate of blindness 
or damaged eyesight and a decreasing incidence of gonorrhoeal 
ophthalmia. 

The measures for the care of the mother, antenatally and in 
relation to labour, and the steps taken to deal with the infected 
mother, are detailed ; while the prophylactic treatment of the child, 
the question of notification, and the facilities provided by the 
local authority for treatment are also summarised. 


“Ophthalmia Neonatorum.” Dr. S. H. BROWNING. 

Dr, S. H. Browning dealt with the bacteriology of Ophthalmia 
Neonatorum, and the relative frequency with which the various 
organisms are found. Copies of the figures were distributed so 
that the remarks could be more readily followed. Differential 
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diagnosis and points arising therefrom were dealt with. Treat- 
ment by vaccine and sera was discussed. 


“Ophthalmia Neonatorum.” Summary by Dr. M. MARQUEZ. 

1. Ophthalmia Neonatorum is a serious disease, but its 
seriousness has been exaggerated by the results of excessively 
active treatment. This being the cause of the greater number of 
corneal complications. 

2. The rational treatment consists in the use of solutions of 2 
and exceptionally 3 per cent. silver nitrate once, and occasionally 
twice daily, and in eye washes with physiological saline or boric 
solution now and then, in order to avoid accumulation of pus. 


3. With this treatment the patients are completely cured, 
except in very Tare cases, if the little ones are taken to the doctor 


before corneal complications have appeared. 


“Ophthalmia Neonatorum.” Synopsis of discussion by DR. MARIN 
AMAT. 

The term ‘‘ Ophthalmia Neonatorum’’ must be retained. 

By O. N. should be understood the purulent type which appears 
before the fifth or sixth day, limiting ‘‘ Lacrymal pneumococcal 
infection of the new born.’’ described by Parinaud, to a sero- 
purulent discharge caused by partial or total obstruction of the 
lacrymal passages. 

O. N. is generally gonococcal in origin (71 per cent. of my 


cases). 
The prognosis of O. N. has been changed considerably by my 


treatment.* 

The treatment consists in the instillation of 4 per cent. mercuro- 
chrome dissolved in twice distilled water, two or three times a day. 

Cases are quickly cured by this treatment. The gravest and 
most acute forms being cleared up in less than two weeks. 

The curative properties of 4 per cent. mercurochrome is vastly 
superior to a 2—3 per cent. solution of silver nitrate, there being 
no contra-indication to its use. 

The application is painless and easy, one drop being sufficient. 
Used early, it prevents corneal ulceration, and readily heals ulcers 
when present. 

No slough, as in the use of silver nitrate, is produced, its power 
of penetration is extraordinary, and this joined with its strong 
anti-septic property and stimulation of the reticulo-endothelial 
system, makes mercurochrome the most active agent known 
against the gonococcus and other pyogenic organisms. 





*Mercurochrome in Ophthalmia Neonatorum."’ ‘* El Siglo Médico,’’ Madrid, 


December 21, p. 688, 1935. 
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Sure prophylaxis is obtained by the use of 45 per cent, mercuro- 
chrome at birth. No case has arisen in 162 babies though more 
than 50 per cent. of the mothers had a vaginitis. 

This method is superior to Credé’s and more convenient. O. N. 
has been abolished from the Provincial Diputation Hospitals in 
Madrid by its use. 


“The Light Threshold in the Macular and Perimacular Regions.” 
By MR. RANSOM PICKARD. 

This paper dealt with the light threshold at the fixation point 
and for ten degrees around it, the lights to be perceived being 
stationary, so that the results are strictly comparable one with 
another. It was found that with the eye examined, at the end of 
half an hour in a dark room, the following were the minimum 
lights perceived at one metre distance from the light source with 
an aperture of 10mm. circular aperture. 

Fixation point - ... 0-000088 foot candles 
5° from fixation point ... 0-000066 __,, e 

9° from fixation point ... 0-0000315_,, * 
12° from fixation point ... 0-00005 i oa 


Any scheme of standardization of the light threshold test must 
take into consideration this great variation in the light threshold 


in the area near the fovea; i.e., the area dealt with should be 
within 4° from the fixation point. It is proposed that the least 
light perceived from a circular area one centimetre in diameter 
observed at one metre distance be taken as a standard. This was 
(-000088 of a foot candle in the case of the writer’s right eye; 
observed at the fixation point. 


“Unilateral Melanosis of the Sclera and Uvea with Development 
of Sarcoma.” By Mr. F. A. JULER and MR. F. W. Law. 

The patient, a woman of forty-four years, stated that her eyes had 
always been of different colour, and that she had recently noticed 
a dimness of vision of the left eye. The left eye showed a typical 
diffuse melanosis of the eyeball with dark brown iris and slate- 
coloured patches in the sclera. The fundus at the first examination 
showed a slate-coloured area just below the posterior pole. This 
was raised some 3 mm. but the presence of yellow-white sharp 
edged exudates in the neighbourhood caused some doubt as to the 
diagnosis. Six months later the swelling and exudates had both 
increased in size, and the eyeball was removed. The micro- 
scopical findings were described and correlated with the ophthal- 
moscopic appearances. Reference was made to similar cases in 
the literature. 
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“A Case of Neoplasm of the Temporal Fossa Associated with 
Proptosis of the Corresponding Eye. By SIR ARNOLD Lawson. 
First seen in 1924. The patient had had a slowly-progressive 
swelling in the right temporal fossa for about three years. It 
was painless and only associated with right proptosis after a 
lapse of two years. Sir Anthony Bowlby diagnosed an inoper- 
able fibro-sarcoma involving the right orbit in 1924. The 
proptosis was forward without limitation of movement, there was 
no diplopia and the fundus was healthy. X-rays showed diffuse 
thickening of the right side of skull and orbit. Radium treat- 
ment halved the original size of temporal growth in 3 years, but 
caused no improvement in the proptosis. There has been no 
change since 1927. The conclusion is that the proptosis is due to 
thyrotoxicosis unconnected with the growth. 


“Ocular Torticollis.’ By Mr. G. T. KEITH LYLE. 


Ocular Torticollis was defined and a differential diagnosis from 
Torticollis due to primary contracture of the sterno-cleido-mastoid 
muscle given. In most cases the ordinary type is due to a 
primary paresis of the superior rectus muscle with overaction of 
the complementary muscle of the other eye. The tests proving 
this and the advantages obtained by tilting the head were 
described. 

The Paper concluded with a description of the treatment in 
children and adults and referred to allied condition of the same 
aetiology. 


“Detachment of the Retina with Vitreous Haemorrhage.” By 
MR. R. AFFLECK GREEVES. 

A series of cases illustrating the occurrence of haemorrhage 
into the vitreous in association with retinal detachment, such 
haemorrhage masking the presence of the detachment until suff- 
cient absorption has taken place to allow the latter to be seen. 
Evidence was brought forward that in such cases a retinal vessel is 
involved in the tear, and that its rupture is responsible for the 
haemorrhage. ° 


“Iridencleisis and Trapdoor Iridectomy.” By Dr. T. HARRISON 
BUTLER. 


Although trephining is a great advance upon the older methods 
of treating glaucoma simplex, and gives a large percentage of 
cures, yet it has grave disadvantages, and is unsound in principle, 
concentrating the filtration area into a small space. This gives 
the Brahma press effect and leads to unsightly ectatic scars. 
Iridencleisis gives an even larger percentage of cures, and is free 
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from the dangers that accompany trephining. The paper will 
give an account of the technique of the operation and of the results 
obtained in about 100 operations. 

Iridectomy is a difficult operation to perform in acute glaucoma 
and there is the ever present danger of cataract. Trap-door 
iridectomy avoids all the difficulties of the classical iridectomy, it 
is easier to perform, and its results are excellent. The technique 
was described. The operation is essentially a trephine opening 
at the limbus performed in such wise that the scleral disc is left 
attached at one spot. The iris prolapses and is abscised, and then 
the opening is closed by shutting down the disc like the door used 


by the trap-door spider. 


“ An Experiment on the Influence of Tension upon the Form of 
the Crystalline Lens.” By Mr. E. F. FINCHAM. 

The hypothesis of Helmholtz that the accommodative change 
in the form of the crystalline lens is produced by a reduction in the 
tension under which the lens is suspended, has not been 
universally accepted. The opponents of this view not only deny 
that the numerous observations made on the accommodating eye 
constitute evidence of this reduction of tension, but also state that 
it has not been shown that a complete relaxation of tension will 
cause the lens to become fully accommodated. 

The present paper described an experiment which was made to 
test this question. The cornea and iris were removed from the 
freshly excised eye of a child of 11 years. A photograph of a 
profile view of the front surface of the lens showed it to have an 
approximately spherical curve with a radius of curvature of 
12 mm. The zonule was then completely severed and another 
photograph of the surface was taken while the lens rested in situ 
upon the vitreous. This showed that the surface had acquired 
the characteristic accommodated form. Over a relatively small 
central area the radius of curvature was 5 mm, and beyond this 
it flattened to a radius of 12 mm. This change is in agreement 
with the change which has been observed in the surface for the 
full amplitude of accommodation in the young living eye. It is 
concluded that accommodation is probably produced by the 
relaxation of tension upon the lens, and that the only force applied 
to the lens substance is supplied by the elasticity of the capsule. 


“The Pathology and Treatment of Phlyctenular Keratitis.” By 
Mr. ARNOLD SorsBy, MR. R. HAMBURGER, and MR. LALAGE 
R. BENHAM. 
1. The tuberculous factor—clinical and experimental evidence 
from the literature. 
2. The general condition of children with phlyctenular kera- 
titis at White Oak Hospital, Swanley. 
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3. The after history of cases of phlyctenular ophthalmia 
treated at White Oak Hospital during 1925-34. 

4. Phlyctenular keratitis and tuberculosis. 

5. Fever therapy and desensitisation. 


“The Effect of Quinine on the Oxygen Consumption of the 
Dog’s Retina.” By Mr. EUGENE WOLFF. 

The oxygen consumption of the retina was used by Goldschmidt 
as an indication of the amount of pathological change its tissues 
had undergone. 

In the present investigation the actual consumption of oxygen 
by the normal dog’s retina was found and compared essentially 
with that in which varying amounts of quinine had been injected 
subcutaneously and allowed to act for varying periods. It was 
found that in the early stages of quinine poisoning although all 
the eye signs were present there was no diminution in the oxygen 
consumption of the retina. It required some days and repeated 
injections of the drug to reduce the oxygen consumption. 


“Word Blindness” in School Children. The predominant 
causal role of delayed development of perceptional 
functions. By Dr. HELENE FRANK. 

Difficulty in reading is usually based on the specific manner of 
a young child’s perceptual functions, and the backward reader has 
remained on a relatively immature stage of perception. 

Tests taken with 35 backward readers and 350 children from 
Infant Schools have shown that the difficulties in reading in the 
backward children were caused by the same mistakes as are made 
by the normal beginner. 

The children made such mistakes as: confusing letters of the 
same shape which differ only by their position, confusing letters 
and words of similar shape, difficulty in building up, and in 
analysing the word. 

Psychological analysis of these mistakes reveals them to be due 
to certain general characteristics of the young child’s perception : 
‘‘the importance of the general shape’’ with the neglect of certain 
details—e.g., the situation in space—and the “‘soliditv of the 
shape.’? There is an analogy to the psychological behaviour of 
primitive people. 


“Late Results of Corneal Grafts.” By Mr. B. W. Rycrort. 

The different methods of operation for corneal grafts were dis- 
cussed with criticisms as to the operative technique. Operative 
and post-operative complications were innumerated and the late 
results of three cases were described after six months, nine months, 
and one year. 
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“Experimental Heterogeneous Corneal Grafts.” By MR. J. W. 
TUDOR THOMAS. 

A series of corneal grafts in rabbits was described, the grafts 
being taken from the eyes of animals of another species (mostly 
cats). A number of these grafts became united, but did not 
exhibit the transparency that would be expected had they been 
homogeneous grafts. 

The experiments lend confirmation to the view that hetero- 
geneous grafts should not be used for corneal transplantation on 
man. 

The microscopic appearances of heterogeneous grafts were 
described and illustrated. 








ABSTRACTS 


I.— PATHOLOGY 


(1) Shapland, C. D. and Greenfield, J. C. (London).—A case of 
neurofibromatosis with meningeal tumour involving the left 
optic nerve. Trans. Ophthal. Soc. U.K., Vol. LV, p. 257, 1935. 

(1) Shapland and Greenfield report the case of a woman aged 
22 years with neurofibromatosis and a meningeal neoplasm 
affecting the left optic nerve. 

At post-mortem the left optic nerve was found to take an 
S-shaped course in the left orbit and to be 1-5 cm. in diameter. 
One centimetre behind the globe the sheath of the optic nerve 
was distended with fluid, the optic nerve was flattened and the 
fibrous trabeculae increased. The origin of the right oculomotor 
nerve was compressed and in the right ponto-cerebellar angle 
there was a pyramidal, lobulated and encapsulated mass and a 
smaller rounded mass in the left ponto-cerebellar angle. Neuro- 
fibromata were also found in the centre of the spinal cord, the 
cauda equina and root fibres, one in the skin and another in the 
scalp and intracranial formations on the inner surface of the dura 
over the vertex at the sides of the falx cerebri and at the base of 
the middle cranial fossa. 

Microscopic examinations of these neoplasms showed that 
neurofibromata of the nerve roots and the neoplasms attached to 
the cranial dura and in the spinal canal proved to be psammomata. 
The cells showed a typical palisade arrangement in some places 
intertwined bundles of fibres and small spaces. The nerve fibres 
that passed round a neoplasm spread out in a fan-like manner and 
showed some loss of the myelin sheath. 

Sections of the retina showed thickening of Miiller’s fibres and 
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breaking up of the outer nuclear layer adjacent to the optic disc 
by neuroglial overgrowth. At the optic disc the arterial walls 
were thickened, the veins dilated and there was evidence of 
perivascular lympho-plasma cell infiltration. 

The neoplasm in the left optic nerve sheath was a psammoma 
with calcified spherules. Greenfield thinks that it is probable that 
this was peripheral extension of the neoplasm of a similar character 
in the left middle cranial fossa. 

The authors comment on the association of von Reckling- 
hausen’s disease with meningeal psammomata and glioma affecting 
the frontal lobe and spinal cord and that it is impossible to relate 
these 3 types of neoplasm to one another. 

They discuss the doubts about the origin of von Reckling- 
hausen’s disease. The mesoblastic conception arises from the 
belief that these neoplasms arise from the connective tissue of the 
endo- and the peri-neurium ; Verocay, Durante and Masson think 
that the formed cells arise from the sheath of Schwann and Rio 
Hortego maintains that both mesoblastic and neuro-ectodermal 


elements play a part. 
H,. B. STALvarp. 


(2) Sjogren, Henrik (Stockholm).— Myoblastoma malignum 
orbitae. Arch. f. Ophthal., Vol. CXXXIV, p. 333. 

(2) Sjogren here describes a type of new growth never before 
recognised in the orbit in the case of a boy aged 8 years. 

The original tumour, which had been diagnosed as a xantho- 
sarcoma, was, in its essential features, similar to a recurrence 
examined by the author; it consisted mainly of myoblasts, in 
places cells of a definitely sarcomatous character, and between 
these all forms of transition cells. 

A second recurrence had the appearances of an ordinary 
sarcoma. Only one case of myoblastoma with sarcomatous 
degeneration, occurring in the tongue, had previously been 
recorded in the literature. 

As regards differential diagnosis this type of tumour may be 
simulated by xanthoma or xanthosarcoma. 

THOMAS SNOWBALL. 


(3) Bietti (Naples).—Pathological deposition of fat in the eye 
after severe endocular inflammation. (Sull’adiposi patologica 
del globo oculare con particolare riguardo a quella consecu- 
tiva a gravi processi infiammatoriiendobulbari). Boll. d’Ocul., 
January, 1936. ; 

(3) In this long paper Bietti reports the examination of a 
number of eyes which had been subject to severe inflammation. 
He finds that in the majority of such eyes it is possible to find 
fatty substances present; only exceptionally can the fat be 
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recognised clinically as xanthomatosis, but the fats found in the 
other cases are the same as those met with in xanthomatosis. The 
relative proportions of the various fats, however, differ in the two 
groups. In xanthomatosis the ethers of cholesterin take the 
largest part. In the case of fatty degeneration after serious 
inflammation, the isotropic fats are formed first and then the 
anisotropics. In five cases the author records the formation of 
bone in atrophic eyes; the fat in these had the same characters as 


the medulluary fat of normal bone. 
HAROLD GRIMSDALE. 








II.—OPTICS AND REFRACTION 


(1) de’ Cori (Florence).—Some points in the correction of 
ametropia. (Alcune osservazioni utili nella correzione delle 
ametropie). Boll. d’Ocul., September, 1935. 

(1) It is not always convenient to use a mydriatic to discover 
the total hypermetropia in any case; de’ Cori observes that it is 
often possible, after the monocular correction for each eye has been 
found, to induce the patient to accept a higher lens by testing the 
binocular acuity. Another point that he draws attention to, is the 
fact that where a cylinder is ordered, it may be possible to gain 
a better result by inverting it, thus a +2-0D.sph, —-1-0D.cyl. ax. 
90° may give a better result than the apparently equivalent 
+1-0D.sph. +1-0D.cyl, ax. 180°. . 

When a cylindrical lens is ordered, the axis chosen by the patient 
does not always agree with the axis indicated by the ophthal- 
mometer, and the examiner should always rotate the cylinder to 
find the axis most acceptable to the patient. 


HarRoO.pD GRIMSDALE. 


(2) Grandi (Florence).—Amblyopia with strabismus. (Consider- 
azioni clinico-statistiche sull’ambliopia strabica). Boll. 
d@’Ocul., November, 1935. 

(2) Grandi points out that there are two chief theories of the 
nature of the imperfect vision in squinting eyes, (1) that the defect 
is due to non-use (2) that the defect is congenital. The holders of 
the former theory claim that the defective eye may be educated 
up to a better vision. The others deny the possibility. As a 
result of his personal experience the author concludes that in the 
majority of cases the first idea is correct and that therefore educa- 
tion is able in large measure to restore the lost power; in certain 
subjects, however, no improvement follows and he concludes that 
squint must be of various kinds, but that hitherto we have not 
been able to separate them clinically. 

HAROLD GRIMSDALE. 
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(3) Panico (Rome).—The aspect of the external muscles under 
the slit-lamp. (Aspetto biomicroscopico dei muscoli retti 
oculari). Boll. d’Ocul., September, 1935. 

(3) The tendon of the rectus externus muscle may usually be 
seen on careful examination, especially in aged subjects ; the fibres 
can be seen running parallel under the conjunctiva with no 
junctions; the area of attachment to the sclera is a ridge which 
may be straight but is often wavy. 

The tendon of the internal rectus may also in some cases be 
visible, but Panico states that the other tendons never can be seen. 


HAROLD GRIMSDALE. 
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IIIL.—_ MISCELLANEOUS 


(1) Folk, M. L. and Soskin, S. (Chicago).—The fundus oculi in 
diabetes mellitus. Amer. Jl. Ophthal., Vol. XVIII, p. 432, 1935. 

(1) Folk and Soskin have made careful fundus studies on 150 
diabetic patients and 150 non-diabetic controls. Their work 
endeavours to bring out the correlation of certain retinal conditions 
with age, duration and severity of diabetes and its complications. 

They. define certain clinical criteria for diabetic retinitis, arterio- 
sclerotic retinitis, albuminuric retinitis and arteriosclerosis. 
According to their observations they maintain that diabetic 
retinitis is a definite entity and its incidence is greater than is 
generally believed. 

They found that the incidence of retinal arteriosclerosis is but 
little higher in diabetics than in non-diabetics in the same age 
groups and when present is generally less severe. The authors 
believe that careful diabetic management lessens the incidence of 
retinitis and improves it when present. 

H. B. STALLarRD. 


(2) Merrill, H. G. and Oaks, L. W. (Provo, Utah).—Oculoglan- 
dular tularemia. Amer. Jl. Ophthal., Vol. XVIII, p. 453, 1935. 
(2) Merrill and Oaks report the case of a male aged 18 years 
who contracted oculoglandular tularemia after slaying a rabbit 
with a piece of rock and thereby splashing his face with the rabbit’s 
blood. It is probable in this case that the bacteria tularense 
entered the conjunctiva. Oedema and swelling of the lids and 
frontal region on the affected side heralded the disease. A thin 
straw-coloured discharge came from the conjunctival sac and 
nausea, headache, pyrexia and delirium were also noted among 
the signs and symptoms. 
On the lower palpebral conjunctiva there were five discrete 
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rounded yellowish-grey infiltrations about 3 mm. in diameter and 
a large central area denuded of corneal epithelium which healed in 
five days. 

The pre-auricular, parotid, submaxillary and anterior cervical 
lymph nodes were enlarged and indurated. Intra-nasal diphtheria 
complicated this case and necessitated the administration of 
diphtheria antitoxin. 

A review of the geographical distribution and source of the 
bacterium tularense is given at the end of this paper. The disease 
is present in the Western States of Northern America, Russia, 
Japan, Norway, Sweden and Canada. Rabbits, rodents, coyotes, 
sage-hens and grouse are infected. The female wood-tick trans- 
mits the infection through its eggs to the larvae. The disease is 
not transmitted from man to man. 

The bacterium tularense is pleomorphic and may assume 


coccoidal or bacillary forms. 
H, B. STALLaRD. 





CORRESPONDENCE 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 
Sirs,—The following case may be considered of sufficient 


interest to be included in your columns. It appears to belong to 
that group of cases which Foster Moore describes in his ‘‘ Medical 
Ophthalmology ’’ as occurring ‘‘as an isolated phenomenon quite 
apart from progressive disease. . . . and, indeed, as a congenital 
manifestation.’’ Foster Moore describes various types. MacRae 
in a recent article in the ‘‘ Transactions of the Ophthalmological 
Society ’’ describes a case, and also refers to Adie, on the ‘tonic 
pupil,’ in the Brit. Jl. of Ophthal., of August, 1932. However, 
the present case seems to present features of its own. 

History. The patient, a boy of 12, first came under the observa- 
tion of an oculist in February, 1935, The note at that time is 
that ‘‘the pupil, is dilated, sluggishly reacting to light.’ I first 
saw him in June, 1935, when his condition was unchanged. It 
is not clear whether the condition existed from birth or not. 

Present condition. The pupil, when I first saw him, was widely 
dilated, and reacted very slowly, and incompletely, to bright 
direct light. The indirect reaction was difficult to establish as 
undoubtedly present. Eserine had no effect. There was in 
addition, marked cycloplegia, which seems to be uncommon in 
these cases, and reading unaided with this eye was not possible. 
For what it might be worth, I ordered +3.25 sph. for near work 
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only in this eye, the distant vision being 6/6 unaided. The 


patient felt very comfortable for close work with this addition in 
the one eye. 

I last saw the boy in March, 1936, and it was obvious that there 
was considerable lessening both of the dilatation and of the cyclo- 
plegia. 

General. In this case the knee jerks were present and normal, 
and there were no signs of syphilis, or other history of diease, so 
far as I was able to ascertain. The Wassermann test was not 
thought necessary, and was not done. 


Yours sincerely, 


Davin T. Mactray, M.B. 
6, CECIL STREET, : 
LYTHAM-ST.-ANNES, April 6, 1936. 


PSORIASIS AND EYE TROUBLE 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


Sirs,—Does Psoriasis appear on the Conjunctiva, and Margin 
of the Cornea? 

The mucous membrane of the nose, larcrymal duct, and integu- 
ments of the face are often affected. 

During‘the past 50 years I have seen several cases of Keratitis, 
a red ciliary zone, and inflamed conjunctiva, which I was inclined 
to consider as a spreading of this skin disease. 

Should any of your readers have confirmatory evidence, it 
would be kind if they would communicate with me. 


Yours faithfully, 
W. BurrouGH COosENs. 


28, LANSDOWNE Roap. 
TUNBRIDGE WELLS. 








NOTES 


‘The Royal London THE Annual Dinner of the Royal London 
Ophthalmic Hospital, Ophthalmic (Moorfields Eye) Hospital took 


Annual Dinner, 1936 place on Thursday, March 12, at the Langham 
Hotel. Sir John Herbert Parsons, C.B.E., D.Sc., F.R.C.S., F.R.S., 
presided, over a large attendance, including among others :—Mr. 
Theodore Luling (chairman of the Hospital), Sir Keith Elphinstone, 
Lady Lister and Mr. K. G. R. Vaizey (members of the Lay Com- 
mittee), Col. A. H. Proctor (Dean of the British Post-graduate 
School), Dr. A. M. H. Gray (Faculty of Medicine, London 
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University), Mr. P. M. Evans (Master of the Clothworkers’ Com- 
pany), Mr. A. H. H. Sinclair, Mr. C. S. Usher and Mr. F. G. Thomas. 

The chairman proposed the toast of the Hospital and Medical 
School, which was responded to by Mr. Theodore W. Luling, 
the chairman of the Hospital, and Mr. Charles Goulden, Dean of 
the Medical School. 

The health of the guests was proposed by Mr. Affleck Greeves 
and replied to by Mr. Percival Hay. The chairman’s. health was 
proposed by Mr. R. Foster Moore. 

In presenting his report of the work of the School during 
1935, Mr. Charles Goulden said that during the past year 107 
students had joined the practice of the Hospital; of these 74 
had become perpetual students, 4 had taken a six months’ ticket, 
6 a ticket for two months, and 23 a ticket for one month. Of these 
43 joined the practice of the Hospital only; 64 took a complete 
course of systematic instruction. 

In all 381 lectures and demonstrations were given, apart from 
clinical instruction. The School had again enjoyed the assistance 
of Professor Woollard and Dr. Brinkworth as extra-mural lecturers. 
All other lectures had been given by the honorary staff with the 
co-operation of the officer-in-charge of the X-ray department, the 
pathologist, and bacteriologist. 

There had been the following successes at the examinations :— 
In Part I. of the D.O.M.S. 62 candidates presented themselves in 
all, and of the 39 that were successful, 22 were students of the 
Hospital. In Part II. of the D.O.M.S. 43 candidates presented 
themselves in all and of these 33 passed, 23 being Moorfields 
students. At the D.O. Oxford, 4 of the 5 successful candidates had 
pursued their studies at Moorfields. 

The dean drew attention to the fact that although in the curric- 
ulum the School was providing a course of instruction that met 
with a great deal of support, nevertheless, the School was unable to 
pay its way in that the honorary staff received no remuneration for 
the many hundreds of lectures that were given, let alone clinical 
instruction ; that it was a common experience that no educational 
establishment that was run for teaching only, could be self-supporting. 
Under-graduate medical teaching in London was heavily endowed 
by the Board of Education, without which it could not exist. Until 
the setting up of the Post-graduate College and Hospital no official 
attempt had been made in any way to encourage or endow post- 
graduate education. The result had been that the attempt to keep 
any post-graduate instruction going in London had fallen upon the 
good nature of the medical staff of a handful of Hospitals, in the 
forefront of which had been Moorfields, and the teaching of Moor- 
fields was hampered by the need of educational endowment. Official 
help was not at present obtainable, and the School could only look 
forward to endowment by private philanthropy. 
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NOTES 


Through the generosity of the lay management of the Hospital, 
new buildings were now available for the use of the School, which 
were beautiful, convenient, and quiet. The School had worked 
bravely for many years and had not published its financial needs. 
The dean expressed the hope that no one would leave the dinner 
that night, who would not bear in mind the need of the endowment 
of the School because it was only by publishing them, that the 
needs of the School would become known and finally assuaged. 

* * * * 


North ofEngland 4T the Annual Meeting of the Society on 
Ophthalmological March 27, the following members were elected 
Society to the Council for the year October 1936-37 :— 
President: Mr. W. H.. Kiep, Bradford; Vice-President: Mr. F. 
Gamm, Huddersfield; Members of Council: Mr. R. W. Greatorex, 
Halifax, and Mr. E. Gordon Mackie, Shetfield; the Treasurer, Mr. 
W. H. Kiep, and the Secretary, Mr. Percival J. Hay, were re-elected. 
* * * * 


International Society for 1 HE General Assembly of the International 
the Prevention of Association for Prevention of Blindness and 
Blindness, Inc. the International Organization of the Cam- 

paign against Trachoma will be held at 3 p.m. on Monday, May 11, 

1936, in the Grand Amphitheatre of the Centre Marcelin Berthelot, 

28 bis, rue St. Dominique, Paris. 

AGENDA. 

1. Report by the Chairman, Professor de Lapersonne, on the activities 
of the International Association for Prevention of Blindness during 
the past year. 

2. Communication by Dr. Park Lewis, Vice-President, on general 
measures to be taken in order that the Association may extend 


its scope. 
3. Presentation and discussion of the reports on the question chosen 
at the meeting in London: “Infectious Conjunctivitis among 


children under 10 years of age.” 

(a) Report by Professor F. Terrien on the Classification of Con- 
junctivitis. i 

(b) Report by Mr. Rowland P. Wilson, of the Giza Memorial 
Ophthalmic Laboratory, on the various forms of Conjuncti- 
vitis in Egypt and the Near East. 

(c) Communication by Mr. MacCallan, President of the Inter- 
national Organization of the Campaign against Trachoma, on 
the Relationship between Conjunctivitis and Trachoma. 

(d) Report by Mr. Bishop Harman, Member of Honour of the 
International Association for Prevention of Blindness, on the 
Prevention of Conjunctivitis in Children and the Social and 
Administrative Measures to be recommended. 


(e) Discussion. 
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Persons who wish to take part in the discussion of the subjects 
inscribed on the agenda. after the opening reports have been pre- 
sented, are requested to send in their name to the Secretariate 
of the International Association for Prevention of Blindness, 66, 
Boulevard, Saint-Michel, Paris, not later than April 1, 1936, 
together with the title and a brief summary of their communication. 
Oral communications must not exceed 10 minutes. 

The printed reports will be distributed to the members of the 
associations and forwarded on request. 

The Chairman of the Inter- The Chairman of the Inter- 


national Organization of the national Assoctation for 
Campaign against Trachoma: Prevention of Blindness: 


A. F. MACCALLAN. Professor F. de LAPERSONNE. 
* * * * 


PROF. TERRIEN announces the usual Cours 
eee. de Perfectionnement to be held at the oph- 
thalmic clinic at the Hétel-Dieu from May 
15 to June 18, 1936. 
The fee for the course is 300 francs. Further information may 
be obtained from Professor Terrien. 








FUTURE ARRANGEMENTS 


1936 


May 22.—Midland Ophthalmological Society, at Addenbroke’s 
Hospital, Cambridge. 

June 12.—Royal Society of Medicine, Section of Ophthalmology 
(Annual Meeting). 

October 6.—Midland Ophthalmological Society, at Birmingham 
Eye Hospital. 

December 1.—Midland Ophthalmological Society, at Birmingham 
Eye Hospital. 








CONTEMPORARY OPHTHALMIC LITERATURE 


American Journal of Ophthalmology. April, 1936. 


Cowan. Congenital and familial cysts and flocculi of the iris. 

LuDVIGH. Aniseikonia. 

YATER. The value of ophthalmoscopic examination in the diagnosis of systemic 
diseases. 

BorRLey. Familial cornea plana, complicated by cataracta nigra and glaucoma. 





CONTEMPORARY OPHTHALMIC LITERATURE 


HoRNER and BETTMANN. Synthetic suprarenin bitartrate as a mydriatic. 

LYLE and McGavic. The cause of voluntary luxation of the eyeball. 

SPAETH. Dinitrophenol cataracts with signs of tetany. 

MacuT. A phytopharmacological apprcach to some ophthalmological problems. 
KRAVITZ. Post-operative endogenous infections of the eye. 


Archives d’Ophtalmologie. March, 1936. 


DE Grosz. Cataract operation according to 15,000 operations. 

WEEKERS. Treatment of ocular hypertension complicating iridocyclitis. 

GRENARD, HUGUENIN and CassiaN. Study of a case of Parinaud’s dermo- 
epithelioma. 

Worms. Anatomico-pathological examination of oculo-hypophyseal syndrome 
following suppurative sphenoidal sinusitis. 

Cuénop and NaTAF. Third note on the bacterial agent of trachoma. 


Annales d’Oculistique. February, 1936. 


KLEEFELD, Emile Gallemaerts (1860-1935). 

JovEUX, SEDAN and EsMENARD. Ocular filaria. Conjunctival lesions in a case of 
onchocerciasis contracted on the Ivory Coast. 

Pitas. The modifications of the organ of sight under the influence of X-rays and 
ultra-short waves. 

PoULARD. Scleral insertion of spheres and solid ovoids. 


Revue d’Oto-Neuro-Ophtalmologie. February, 1936. 


CaussE and MarTIN. Remarks on two cases of hereditary ny:tagmus. 

ROGER, ALLIEz and JouvE. Cervical vertebral malformations and ocular troubles 
in the course of syringomyelia. 

DELOoRD and DEJjEAN. Visual troubles in fractures or traumatic disjunctions of 
the external and inferior walls of the orbit. 


Klinische Monatsblatter fiir Augenheilkunde. March, 1936. 


ScHMIDT. Examination of the suitability of the Ishihara charts for the differential 
diagnosis of colour sense disorders. 

HasE. Entoptic vision after retinal detachment. 

HANDMANN. Spontaneous plate-shaped depression in the episclera and conjunc- 
tiva just above the limbus. 

ALKIO. The treatment of dacryostenosis by means of a spiral canula. 

VYEMURA. The blood pressure in the capillaries at the macular region of the 
retina. 

SPRINGOWITSCH. Further observations on the treatment of optic atrophy with 
retro-bulbar injections of atropine. 

RIETH. Supplement to Arnold's work ‘' Progressive iris atrophy with inter- 
missions.’’ 

SOBANSKI. An ophthalmo-dynamo-tonometer and its manipulation. 

STREBEL. The relations of adrenaline or the supra-renal capsule to the pigment 
of the senile lens. 

PostHuMUS. Some remarks on the significance of the phlycten. 


Annali di Ottalmologia e Clinica Oculistica. January, 1936. 


CoLomBA. Clinical research on choroidal complications in parenchymatous 
keratitis. 

BucaLossi. Clinical and histo-pathological contribution to the study of orbital 
tuberculoma. 

ScULLICA. Visual functions in the occipital lobes of the rat. 

ANASTASI. Palpebral dyschromia. 
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Bollettino d’Oculistica. February, 1936. 


Focos1 and OrzaLEsi. The pathogenic importance of the eyes of some cephalo- 
sporium species. 

ScHUPFER. Retinitis pigmentosa with particular regard to its pathogenesis. 

ANELLI. Xanthoma. 

RuBino. Behaviour of the lens in various solutions containing calcium and 
potassium, 


Rassegna Italiana d’Ottalmologia. September-October, 1935. 


DE SANCTIS. Behaviour of the visual field in retinal detachment after surgical 
intervention. 

RuBiNno. An atypical case of ‘' Presence of myelinated fibre in the retina."’ 

TiTa. A case of conjunctival myiasis. ‘* Oestrus ovis.’ 

Vita. A contraindication to the use of spherical meniscus lenses for the correc- 
tion of presbyopia: inverse senile astigmatism. 

FonTANA. Action of Dory] on the intra-ocular tension and pupillary diameter. 

kossit. Action of compressed air on animals. XIV. Ocular modifications. 

VITTADINI, Myopia in the hygiene of the 19th century. 


November-December, 1935. 


NAMOLA and BELLINA. A new survey of the pathogenesis and treatment of 
retinitis pigmentosa. 

VENCO. Alternate spontaneous dislocation of the lens in the anterior chamber 
and in the vitreous. 

PuGLisi-DuRANTI. Spherical hyaloid degeneration of the cornea. 

RuBino. The electrolytic threshold in some ocular diseases 

PERGOLA. Clinical and histo-pathological contribution to the study of the angio- 
matous polypi of the lacrymal caruncle. 

TREMATORE. Follicular hyperplasia of the bulbar conjunctiva: 

AGNELLO. Basal celled carcinoma of the limbus. 

DENTI. Solitary tubercle of the papilla of the optic nerve. 


Archivos de Oftalmologia Hispano-Americanos. February, 1936. 

LLUESMA. Contribution to the study of plasmoma of the conjunctiva. 

CHARLIN. Acute bilateral retrobulbar neuritis. 

EsPILDONA-LUQUE. Meningeal reactions in sympathetic ophthalmitis and pene- 
trating ocular wounds. 

Brinck. Ophthalmodynamic tonic reflexes. 


March, 1936. 


CASTELAO and MIRANDO. The problem of myopia. 


Archivos de Oftalmologia de Buenos Aires. February, 1936. 


GALLINO. Rubeosis iridica. 
LAGLEYZE. Corneal tattooing. 


Revista Oto-Neuro-Oftalmologica. February, 1936. 
TILLE. Ocular manifestations of suppurative otitis and its complications. 
Pavia. Fundus of the eye. The reason for special colouration in certain 
ophthalmoscopic aspects. 


Revista Oto-Neuro-Oftalmologica e Radio-Neuro Chirurgica. 
Nove nber-December, 1935. 


VERCELLI. Sudden and definite blindness in an old traumatic skull with a hydro- 
cephalic state and primary atrophy of the papilla; probably central retinal 
artery spasm. 

Biozzi. Ocular manifestations in the syndrome of the spheno-palatine ganglion. 

BaRATTA. Dacryocystitis from malformation and from traumatic osseous deform- 
ations. Contribution to the pathogenesis of dacryocystitis. 





